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FORTY-FOURTH MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY 


The Society held its forty-fourth meeting in Chicago, Illinois, at the 
Adler Planetarium and Astronomical Museum, September 3-6, 1930. 

The meeting was formally opened on Wednesday afternoon, Septem- 
ber 3, with suitable words of appreciation by the president, E. W. 
brown, and of welcome by the host, Philip Fox. 

The list of papers, including thirty-one on the printed program and 
fifteen additional ones, provided more than enough material for the five 
sessions. One was given during the special demonstration of the 
Planetarium and one formed the nucleus of an afterdinner speech, leav- 
ing only five that had to be read by title. Messrs. lox, Van Biesbroeck, 
and Lee were called upon by the President to preside during the 
sions. Mr. Slocum acted as press secretary and Mr. Albrecl 
ant secretary. 

At the business meeting of the Society on September 5 an amended 
article of the by-laws dealing with dues was adopted in the form pro- 
josed in the printed announcement of the meetin 

lhe total number of ballots cast in the annual election was 191—an 
unusually large number. Messrs. Stearns and Van Arnam acted as 
tellers. With the new elections the make-up of the Council is as follows: 
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President Ek. W. Brown 1928-1931 
Vice-President R. G. Aitken 1929-1931 
Joel Stebbins 1930-1932 
Secretary R. S. Dugan 1930-1931 
Treasurer Benjamin Boss 1930-1931 
Ex-Presidents W. W. Campbell 1931 
G. C. Comstock 1934 
Councilors F. B. Littell 1928-1931 
FF, E. Ross 1928-1931 
E. S. King 1929-1932 
I’, H. Seares 1929-1932 
E. P. Hubble 1930-1933 
C. P. Olivier 1930-1933 
R. M. Stewart 1930-1933 
A. E. Douglass 1930-1932 
F, Slocum 1930-1931 
The representatives of the Society on the Division of Physical Set 


ences, National Research Council, are: W.S. Adams 1928-31, W. S. 
Eichelberger 1929-32, S. A. Mitchell 1930-33, President and Secretary 
A.A.S. ex officio. This body is the National Committee in the Inter- 
national Astronomical Union. W. S. Adams is chairman, R. S. Dugan, 
secretary. HH. N. Russell has been elected for the term 1931-34. 
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The Society then proceeded to the election of a nominating commit- 
tee. Messrs. Fox, Chant, Gingrich, H. R. Morgan, R. E. Wilson, Men- 
zel, Van Biesbroeck, and MacMillan were placed in nomination. Messrs, 
Dawson and Brigham acted as tellers. Two written ballots resulted in 
the election of Messrs. Chant, Stetson, and Fox chairman. This com- 
mittee is intrusted with recommending a list of candidates for the next 
annual election. Nominations are to be submitted for president, vice- 
president, secretary, treasurer, three councilors, and member National 
Research Council. 

The report of the actions taken by the Council and by the Executive 
Committee since the last meeting was presented by the secretary. 

Committees have been appointed as follows: 


Society Journal. Messrs. Aitken, Boss, Frost, H. H. Plaskett, E. W. 
3rown chairman. 

Exhibit of Royal Photographic Society. Messrs. Aitken, Babcock, Frost 
V. M. Slipher, Mees chairman. 

Popular Science Monthly Award. Messrs. Curtis, A. S. King, Schles- 
inger chairman. 


’ 


Delegates have been named as follows: 

Semi-Centennial Case School, Mr. J. J. Nassau. 

Presidential Inauguration, University of Arizona, Mr. V. M. Slipher. 

Dedication of Campus, University of California at Los Angeles, Mr. 
W. S. Adams. 

Semi-Centennial, University of Southern California, Mr. F. C. Leonard. 

Council A.A.A.S., Cleveland meeting, Messrs. H. W. Mountcastle and 
J. J. Nassau. 

The following committees have been appointed to proceed with prep- 
arations for the meeting of the International Astronomical Union which 
is to be held in this country in 1932: 

General Committee, Messrs. Abbot, W. S. Adams, Aitken, Boss, Bowie, 
W. W. Campbell, Curtis, Frost, Hale, J. A. Miller, S. A. Mitchell, 
H. N. Russell, Schlesinger, Shapley, V. M. Slipher, Slocum, Stebbins, 
the superintendent of the U. S. Naval Observatory ex officio, the 
president of the A.A.S. ex officio chairman, the secretary of the 
A.A.S. ex officio secretary. 

Executive Committee, Messrs. W. W. Campbell, H. N. Russell, Schles- 
inger. Shapley, Stebbins, the president and secretary of the Society 
ex officio chairman and secretary respectively. 

Committee on place of meeting, Messrs. Abbot, Carty, H. N. Russell 
(Dugan substitute), Schlesinger, Shapley chairman, 

Committee on finance, Mr. E. W. Brown chairman—other appointments 
to be made by the chairman. 


Nineteen new members have been elected, bringing the total mem- 
bership of the Society to 513: 
Carol Jane Anger, Harvard College Observatory, Cambridge, Mass. 
Robert B. Arnold, University of Illinois Observatory, Urbana, Illinois. 


Gustavus W. Cook, Roslyn Observatory, Wynnewood, Pennsylvania. 





*At a meeting of the executive committee on October 11, the following com 
mittee on finance was appointed: Messrs. W. W. Campbell chairman, Shapley. 
Slocum, the president and secretary of the Society, ex officio. 
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Mrs. Mary W. Curtiss, 31 Woolnough Avenue, Battle Creek, Michigan. 

Glen H. Draper, 125 Strickler Avenue, Clarendon, Virginia. 

C. W. Frederick, 11 Fair View Heights, Rochester, New York. 

John A. Ingham, 332 Beechwood Place, Leonia, New Jersey. 

J. M. Kuehne, University of Texas, Austin, Texas 

U. S. Lyons, 4315 Chesapeake St. N. W., Washington, D. ( 

Wm. Markowitz, 2209 S. 60th Court, Cicero, Illinois. 

E. H. McAlister, University of Oregon, Eugene, Oregon. 

Theodore G. Mehlin, Drake University, Des Moines, Iowa. 

Orren Mohler, 514 West Cross Street, Ypsilanti, Michigai 

R. S. Patton, Coast and Geodetic Survey, Washington, D. C. 

Newton L. Pierce, Dearborn Observatory, Evanston, Illinois. 

R. O. Redman, Dominion Astrophysical Observatory, Victoria, B. C., 
Canada. 

Odin Roberts, 32 Lime Street, Boston, Massachusetts. 

Clyde W. Tombaugh, Lowell Observatory, Flagstaff, Arizona. 

Sheldon K. Towson, 2289 St. James Parkway, Cleveland Heights, Oh 


No action has been taken on the place of the next meeting. 


The following attendance of members of the Society was recorded: 


Albrecht Fairley W. W. Morgar 
Allen Fecker F. R. Moulto: 
Alter Fox Nassau 
Andrews lrederick Neidigl 

Miss Anger Frost Pawling 

Miss Barney Miss Furness Petrie 

Barrett Garrett Pettit 

Bartky Gingrich Pier 

A. L. Bennett Harper Pitmar 

Miss Bennot Haynes Putnan 
3erman Higgs Mrs. Dorothea Roberts 
3ert C. M. Huffer Robins¢ 

Miss Bigelow R. C. Huffer Slocun 
Blakslee Johnson C. C. Smitl 
Bobrovnikoff Justin Snow 

Boss Kiess Stearn 
Brackett Kingston Stetso1 
Brigham Kuehne D. L. Stewart 
E. W. Brown O. J. Lee 2. M. Stew 
Burns Mrs. Isabel M. Lewis Stokley 

3urton Littell St I 

Miss Cannon Miss Losh S 

Chant Lundin Sullivat 
Comstock Lyons I 

Curtis McLaughlin Van Art 

Mrs. Mary W. Curtiss McNally Van Bi 

J. H. Darling Markowitz Watts 
Dawson Marshall C.C. Wy! 
Draper Maxwell L. R. Wylie 
Dugan Menzel Miss Anne S. Young 
Duncan J. A. Miller Miss Jessica Your 
Dustheimer Moffitt Yowell 
Eichelberger Mohler 

Elvey H. R. Morgan 


On Saturday morning the general organization committee for the 
1932 I.A.U. meeting held a session at which the place and time of tl 
meeting and some of the various steps to be taken in preparation for 
the meeting were given full discussion. 

Presages of the hospitality to be experienced by the Society had been 
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coming in for many weeks in the form of invitations from all the hotels 
of Chicago, offers of assistance from the chamber of commerce, rail- 
road representatives, advertising agencies, badge designers and conven- 
tion managers, and solicitations for the privilege of furnishing enter- 
tainments which were guaranteed to give startling relief from the staid 
scientific sessions. The first extra-curriculum activity was a luncheon 
given by the Chicago Women’s Club in honor of America’s women 
astronomers. Mrs. Andrew MacLeish, an assistant to Maria Mitchell, 
Dr. Annie J. Cannon, and Dr. Caroline E. Furness, responded to the 
call of the toastmistress, Mrs. E. T. Johnson, in happy vein, speaking on 
matters celestial and on matters terrestrial. The Society was success- 
fully photographed after the morning session on Thursday before the 
main entrance of the Planetarium after the usual forcing of reluctant 
ones into the front row. Prints of the photographs of the 39th to 44th 
ineetings may be secured from the secretary's office. At the end of the 
afternoon session a fleet of taxicabs carried the members to the pier 
where they boarded the yacht Mizpah as the guests of Commander F. F’. 
McDonald and Captain Edward A. Evers for a delightful and refresh- 
ing sail on the lake. The meeting closed with a good dinner at the 
Chicago Women’s Club. President Brown as toastmaster showed his 
usual acumen in impressing Miss Cannon, Mr. Dawson, Mr. Dustheim- 
er, and Mr. Fox as speakers. 

Members took the opportunity to visit the Dearborn Observatory 
during the meeting on the invitation of Professor Lee, and, at the close 
of the meeting, the Yerkes Observatory on the invitation of Professor 
Frost. 

Throughout the meeting the members spent their spare time in the 
corridor surrounding the Planetarium auditorium examining with de- 
light the transparencies, instructional mechanisms, and instruments 
which have been collected in the Astronomical Museum by:a tireless but 
discriminating director. Members will long remember the impressive- 
ness of the special demonstration of the Planetarium by its gifted di- 
rector. One can hardly do better than to quote from a resolution pro- 
posed by Mr. Stokley and adopted by the Society at its closing session: 

“To Mr. Max Adler, donor of the Planetarium, the Society expresses 
the thanks which are felt by astronomers generally for the provision of 
this magnificent institution for the popularization of astronomy. The 
Society feels that this, and the others of a similar nature that will fol- 
low, will perform an inestimable service to astronomy in spreading the 
truths which it teaches among a larger audience. It is especially glad 
that this Planetarium, the first to be erected in the United States, has 
been placed in such capable hands, so that a high standard has been set 
which others will have to follow.” 
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PHOTOMETRIC OBSERVATIONS OF EROS 


By MARGARET HARWOOD. 


The variation of short period which the light of ros has displayed 
from time to time shows it to be an object of especial interest from a 
photometric standpoint. Several of the asteroids undergo small but 
uniform periodic changes in light in less than one-half a day, a varia- 
tion which can be attributed to rotation and spottedness. But [ros has 
shown remarkable variations in range, as well as a possible change of 
period, which cannot be explained so simply. The only hope of solving 
the mystery lies in obtaining a long series of systematic observations of 
its magnitude. 

A summary of the photometric history of Eros is as follows: When 
the light of Eros was discovered to be variable by E. von Oppolzer on 
February 8, 1901, it underwent a change of about two magnitudes in 
2 hours, 38 minutes. Two weeks later, on February 23, 25, and 27, the 
range was 1.5 magnitudes. Photometric observations by Wendell at 
the Harvard College Observatory showed it to be 1%.13 on March 12, 
0“.4 on April 12, and less than 0“.1 on May 6, 1901. As early as 
October, 1900, variability had been suspected from visual observations 
of Jost, Valentiner, Hartwig, and others. According to photographic 
observations made by the writer on plates taken at the Harvard Observ- 
atory, the light of Eros was varying in November and December, 1900, 
and in January, 1901. The average range was 0™.5 up to and includ- 
ing January 5. On February 2 the range was 1™.4, and the variation of 
range in March is fully confirmed. The observations made on Harvard 


plates taken between January 8 and February 2, inclusive, ar 


e satisfac- 
torily represented by a light curve having two unequally spaced minima 
differing in amplitude; the range of the primary minimum was 1™.4, 
that of the secondary minimum, 0*.7. The interval of 0°.2196 between 
primary minima is divided unequally into two parts: one of 0°.12 be- 
tween the primary and secondary minima, and one of 0".10 from sec- 
ondary to primary. These results agree with the period and range found 
by André from visual and photographic observations made in France 
and Germany in February, 1901. 

In 1903 Bailey made extensive series of photometric observations of 


[ros on twenty-nine nights over an interval of four months, and during 
nearly half of the time plates were taken simultaneously for a photo- 
eraphic determination. The results show that the light of [ros was 
varying continuously; it followed closely the period 0°.2196, but the 
range seems to have varied from 0™.5 to 0*.8, reaching the maximum 


in June of that year. In 1907 no variation could be established during 
the four months when photometric observations were made both by 
Wendell and by Guthnick. The insufficient numbers of observations in 
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1910, 1912, and 1917 afford no record of the variability of Eros during 
these oppositions. 

Photographic observations made on plates taken at Nantucket during 
an interval of four months in 1914 show a variation of 0“.3, for which 
no regular period has been found. In 1919, however, photographs taken 
at the Harvard Observatory in Arequipa, Peru, and measured by the 
writer, again show a large range: 1.5 in a period of 07.2196. In 1921 
no short period variation was found either photographically by the 
writer at Nantucket, or photometrically by E. Bernewitz at Berlin- 
Babelsberg. (Harvard Circular, 269, 1924.) 

The first definite indication of a different period, that of 07.1988, was 
obtained in 1924. Series of photographs were made at the Mt. Wilson 
Observatory on three nights in January, and one night in February, 
1924, and at Arequipa in April and May of the same year. All showed 
a shortening of the period by nearly ten per cent. The depth of the 
primary minimum was 0™.6, that of the secondary minimum, 0™.3. 
(PopuLar Astronomy, 34, 556, 1926.) 

In the reduction of measures of the light of an asteroid three correc- 
tions must be applied before observations made on different days can 
be compared. First, for the velocity of light: log A + log 499/86400 
equals the logarithm of the correction to be subtracted from the ob- 
served time expressed in Julian Days. Second, for the distances of the 
sun and earth: If m is the observed magnitude and G, the magnitude 
when the distances of the asteroid from the sun and earth are reduced 
to unity, 

G, = m— 5(log r+ log 4). 


The third correction is for the phase angle. Observation has shown 
that the effect of the phases of an asteroid upon its magnitude is too 
large to be neglected and is proportional to the angle determining the 
phase. The phase coefficient is the correction to be applied to the mag- 
nitude for one degree change in phase angle. Although it differs for 
different asteroids, this coefficient is usually a constant for each particu- 
lar one. The values lie between 0.016 for Iris and 0™.053 for Frigga. 
The phase coefficient of Eros, however, seems to vary; it was 0“.037 in 
1900, 0*.021 in 1907, 0.013 in 1921. This complicates the procedure 
of any investigation, for neither the short period variation in light nor 
the variation of the phase coefficient can be studied until the effect of 
the other is eliminated. The phase coefficient can be studid most easily 
when the range of the short period variation is very small or negligible 
in amount. Until the changes in the coefficient are understood, the 
variations of short period can be compared only when observations have 
been made within a few days so that there will be little if any change 
of phase angle. 

In spite of many determinations of a light curve, there is still an in- 
sufficient number of observations on enough consecutive nights to reveal 
the true nature and extent of the peculiarities of Eros. From now un- 
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til June, 1931, Eros will. be most opportunely situated for observation. 
It is hoped that a continuous series of both photometric and photo- 
graphic observations will be made at the observatories of both the 
northern and southern hemispheres. Estimates of magnitude should be 
made as often as every ten minutes during each period of observation 

Visual observations made with a polarizing photometer are perhaps 
the easiest, but photography has the advantage of being possible when 
[ros is too faint for a photometer. The ideal arrangement would be to 
have photographic and photometric observations made simultaneously, 
ihus studying the changes of magnitude in both blue and yellow light. 
Similar results can be obtained wherever two identical cameras aré 
available. 

The chief difficulty in all magnitude work on asteroids is the constant 
necessity of changing comparison stars and at the same time holding to 
a uniform scale of magnitudes. In photographic work, to make several 
exposures on the same plate is both an economical and an accurate 
method of detecting small variations of light intensity. Because of the 
motion of the asteroid, the length of the exposures must be made suffi- 
ciently short to procure images which are comparable in shape with 
those of neighboring stars. The magnitudes of the comparison stars in 
each region can be obtained on the international scale if one or two ex- 
posures of a standard sequence are made on the same plate. When 
possible, it will be best to use the North Polar Sequence. Unless the 
standard sequence and the field of stars which includes Eros are at al- 
most the same height in the sky, a correction for the difference of alti- 
tude must be applied. 

As Eros approaches opposition, there will not be enough bright stars 
in the field that can be used as comparison stars on photographs, even. 
It will then be necessary to use out-of-focus images, employing such 
methods as are described by Professor I. S. King in Harvard Annals, 
volume 59, 

Beginning July 28, 1930, Eros has been photographed on_ thirteen 
nights with the 7!4-inch triplet telescope of the Maria Mitchell Obsery 
atory. It follows very closely the ephemeris published by the Astro 
nomischen Rechen-Institut. Until recently this asteroid has been too 
faint and moving too rapidly to register anything but trails on plates of 
exposures ranging from thirty minutes to two hours. but on a plate 
made September 27 an image of ten minutes exposure is clearly visible, 
magnitude approximately 12.5, and it is comparable in form with the 
images of the neighboring stars. 


MariA MitcHELL OBSERVATORY, NANTUCKET, MAss., Octoser 11, 1930. 
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THE DARLING OBSERVATORY 


By J. H. DARLING. 


Duluth is a city of more than a hundred thousand, whose growth 
from a hamlet has been accomplished within the last seventy years. As 
with most new cities the development of a scientific subject like astrono- 
my failed to keep pace with the material and commercial growth. Prior 
to the completion of my building thirteen years ago there was no ob- 
servatory nearer than Minneapolis, 170 miles away, none in the northern 
half of this state, none in northern Wisconsin. And so the one here 
described seems to go towards filling a want in the community. 

Here it may be remarked that engineering has been my life work, not 
astronomy, and forty years of service was given to the government as 
assistant engineer on surveys and harbor improvements up to the time 
of my retirement in 1913. Always fond of astronomy I gave some 
study to the subject, although my profession afforded but little leisure 
for this. With a 3'%-inch telescope I did some observing in the back 
yard of my home, and to this primitive observatory, with a tripod for 
the pier and the clear sky for a dome I often invited my neighbors to 
join me in viewing planets, the moon, and an occasional comet. Also 
occasionally I gave illustrated talks in public on current astronomical 
events, and contributed articles on these subjects to the Jocal press. 

With more leisure and means after retirement I planned to get a 
larger telescope. The structure shown in the accompanying illustrations 
is an expansion of the simple ideas and efforts just mentioned. The 
location is in an unimproved city park, on Third Street near 9th Avenue 
West which is chiefly occupied by a playground and skating rink. Writ- 
ten permission was given by the city council, one condition being that 
the observatory should be open to public visitors at such times and under 
such conditions as the owner deemed proper. 

The site is about 325 feet above Lake Superior and 927 feet above sea 
level. It is not far from the main business portion of the city and the 
harbor, but fortunately the prevailing winds are such that smoke from 
mills, elevators, steamers, and factories does not reach the observatory. 
The electric lights of the city interfere some with the seeing. As to 
cloudiness, notes taken on 1583 dates during the last five years, 1925 to 
1929, of the evening sky for about the first half of the night, from dusk 
to midnight, give 530 evenings clear, 483 partly clear, and 570 cloudy. 
That is, 34 per cent of the evenings were clear, 30 per cent were partly 
clear and 36 per cent were cloudy. By partly clear is meant: clear part 
of the time and cloudy the remainder, or clouds with clear spaces be- 
tween all the time; in either case intermittent observations being pos- 
sible. 

The building is a wooden structure with exterior stucco finish and the 
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interior southern pine. The dome is 19 feet in diameter. It has a steel 
frame covered with No. 22 galvanized iron. The design and drawings 
were made by the owner. [or the remainder of the building the plans 
and specifications were prepared by an architect. There is a combined 
waiting and lecture room 16 by 16 feet, heated by gas radiators, and 
provided with folding chairs to seat about twenty people, book cases, 
table and other furniture, an 18-inch celestial globe, a balopticon and 
lantern slides, an orrery or Copernican planetarium electrically operat- 
ed, from the Eastern Science Supply Co., Boston, and a few home-made 
models. A basement is provided with a lavatory, a work-room, store- 
room, also a photographic room not yet equipped. 




















THe Daruinc Opservatory AT DuL_utuH, MINNESOTA 
(Built 1916.) 


Within the dome is a 9-inch refractor, equatorially mounted and 
clock-driven; the objective by the John A. Brashear Co., from Jena 


lass; focal length 130 inches ; mounting by Wm. Gaertner & Co., which 
firm contracted to furnish the entire telescope. The declination divi- 
fit tracted to furnish tl tire tel | Phe declination divi 


sions are degrees with vernier readings to tenths; the hour circle is 
divided to 5 minutes, reading by verniers to lm. The hour circle is 
seldom used, however, as a more convenient device, a sidereal clock and 
setting circle, shown on the north side of the iron standard, are provided 
for directing the telescope to faint objects; which I believe is quite com- 
mon with modern telescopes. The circles were provided with electri 
illumination. 

For sidereal time I purchased an ordinary inexpensive mean time 
pendulum clock and regulated it to the sidereal rate. It is placed in the 
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stairway leading to the dome. Mean time is obtained by comparing my 
pocket watch with the down town clocks which keep U. S. Observatory 
Central Standard Time, or with the noon time ball. Then I change from 
mean time to sidereal time for correcting the clock, and correct the pier 


























FIGURE 2. 


NINE-INCH REFRACTING TELESCOPE OF THE DARLING OBSERVATORY. 
(View from adjoining roof through dome opening.) 


clock to agree. The approximate longitude and latitude are: 6" 8" 27° 
and 46° 46’ 47”. When the sky is clear the sidereal pier clock can be 
quickly corrected without computations by pointing the telescope to the 
sun or a star and moving the right ascension dial to the proper reading 
given by the ephemeris. 
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For a test of the optical parts I was able to read ordinary newspaper 
print, of 7-point or minion type, at a distance of about 700 feet, using 
a power of 260. Unsteadiness of the air would not permit of a higher 
power. When tried on double stars the closest I was able to separate 
was listed as 0”.7.. The finder has a 24-inch objective, a field of one 
degree diameter and magnifies 30 diameters. The powers most used 
with the large instrument are 75, 130, and 260. 

Before planning the dome I visited several observatories: at Evans- 
ton, Chicago, Columbus, and Granville, Ohio, Springfield, Illinois, and 
Northfield, endeavoring to embody the best features and make some im- 
provements. In most of the domes there seemed to be an excess of 
steel. I was able to simplify the principal members of the frame, use 
lighter angles, and yet retain, I believe, an ample factor of safety. The 
weight of the dome above the track, complete with covering, I estimated 
at 4,700 lbs. The opening is 4 feet wide. The shutter frame extends 
over and down to the base of the dome on the other side, narrowing to 
a single pivot. In Figure 1 some of this frame may be seen but the 
pivot is hidden by the chimney. The shutter trucks run on the flat 
surface of an I-beam rail, with guide rollers beneath the upper flange. 
There is a good cornice or weather apron at the base of the dome. The 
dome is turned by a hand winch and small wire cable. Twelve roller- 
bearing trucks which carry the dome run on a heavy railroad steel rail. 

I find that greasing the track makes the dome turn easier. This may 
seem strange to the reader as it did at first to me. Why should a truck 
wheel, flat or slightly rounded and without a flange have anything more 
than a slight rolling friction on the flat head of a rail? It would not if 
the truck wheel axle were truly radial and the wheel running exactly 
in a tangential direction; but such I found was not strictly the case, 
with at least some of the trucks. 

For a time I found that the dome was not turning easily, and was 
getting worse, requiring a tiresome effort to move it. No rubbing of 
the dome was found. Then an examination of a truck showed a crowd- 
ing against an end bearing of the axle when the dome was turned in 
one direction, and a crowding at the other end when turned in the op- 
posite direction. And so with other trucks. There was in fact a side- 
wise slipping of the wheels on the track, and with the weight of the 
dome the frictional resistance was very considerable. Adjustment of 
the trucks would be rather difficult and require some reaming of bolt 
holes. A mechanic who was assisting me suggested greasing the track, 
which was done and then the dome turned with surprisingly little effort. 
\s that was what I wanted the adjustment of the trucks was postponed 
sine die. For the track lubricant I am using auto engine oil thickened 
with flake graphite, applied with a brush about twice a year. These de- 
tails are given in case others may have similar trouble without knowing 
of the simple remedy. 

The observatory was completed in April, 1917, at a cost to me of 
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about $11,000. Of this sum $3,500 was for the telescope, the contract 
for which was made in 1915, before this country entered the war and 
when prices were low. The remaining $7,500 was for the building, 
equipment and improvement of the lot. Some rock excavation was 
necessary. Additional equipment has increased the cost to about 
$12,000. The city also, in 1924, built a high fence around the lot at a 
cost of $2,000 for a needed protection from mischievous boys, as my 
original picket fence proved insufficient. 

This cost may look pretty high for an amateur outfit, and yet that is 
what it is; as I am engaged in astronomy for the love of it and not as 
a profession. At this period of my life, with other matters requiring 
attention, and with a desire to have as much leisure as possible for 
study, there is neither the time nor energy for serious research work. 
Celestial objects and phenomena are observed for the pleasure they 
afford and as an adjunct and aid to my studies; but the observatory is 
devoted chiefly to public use—to awaken an interest in astronomy and 
give our citizens an opportunity to view and enjoy the planets and stars 
and learn something about the wonders of the universe. 

The public is given regularly six or seven evenings each lunar month, 
except when total cloudiness prevents seeing, the dates being selected 
when the moon is in its best phases for observation in the evening. 
While I am in the dome, and the party is large, an assistant in the lec- 
ture room exhibits to a portion of the company the planetarium and 
slides. A session occupies two or three hours depending on the num- 
ber of people. Other sessions are held, for special objects, also upon 
application by visitors who cannot be present at regular sessions. Ad- 
inission is free and no fees are accepted. The attendance has gradually 
increased and often severely taxes the limited capacity of the building. 
Near 16,000 names are on the register of visitors. 

The observatory is supplemented by articles contributed to the Duluth 
press, monthly or more frequently, sometimes illustrated by maps and 
diagrams, as a further means of informing the public of facts and 
theories relating to this great science. 

Provision has been made, by will, for the future operation of the ob- 
servatory by the University of Minnesota under its general extension 
division, aided by an endowment fund from my estate; such arrange- 
ment having been informally approved by officers of the university ; and 
so it is hoped that the observatory will continue to provide enjoyment 
and instruction for lovers of the stars, and contribute towards the cul- 
tural development of the city. 


DututH, Minnesota, Apri 19, 1930. 








Asaph Hall 


Jt 
ww 
puma 


ASAPH HALL 


By CHARLES P. OLIVIER. 


Asaph Hall, Jr., was born at Cambridge, Massachusetts, on October 
6, 1859. His father was Professor Asaph Hall, the discoverer of the 
satellites of Mars, and his mother, Angeline Stickney of New York. 
With this ancestry it was not strange that he too should make astrono- 
my his life work. 

He was a student at George Washington University in 1876-78. His 
education was continued at Harvard where he received an A.B. in 1882, 
and later at Yale where a Ph.D. was bestowed in 1889. Meantime, 


however, he had already begun his regular work in astronomy for he 
had been an assistant at the U. S. Naval Observatory from 1882 to,1885, 
and then at Yale Observatory, 1885-1889. In this way, by the time his 
doctor’s degree was received, he had already had wide practical experi- 
ence in his chosen field, along with the decided advantage that comes 


from work with different men in several institutions 

From Yale he returned to the Naval Observatory as assistant astrono- 
mer, remaining there until 1892, when he was called to the University 
of Michigan as professor of astronomy and director of the observatory. 
While there he had to spend a very large part of his time in teaching, 
which included classes not only in the college and graduate departments, 
but also in the engineering department. Among his graduate students 
were men and women who have since taken prominent places in astrono- 
my and other sciences. In those days the a Observatory at Ann 
Arbor was far from having the excellent equipment now there 

Professor Hall, after conference with his father, decided himself to 
use the meridian circle by Pistor and Martins. his instrument was 
antiquated and not in the best condition, but a long program leading 
towards the determination of the constant of aberration, by zenith 
distances of Polaris, was undertaken and pursued to a successful con- 
clusion. In 1897, Professor Hall married Miss Mary Estella Cockrell 
of Illinois, who with two children, Miss Katherine C. Hall and Mrs. 
Mary Hall Kilpatrick, survive him. His work at Ann Arbor continued 
until 1905 when he returned for the third and final time to the Naval 
Observatory, as assistant astronomer, being at first assigned to meridian 
circle work. In 1908 he was promoted to professor of mathematics, 


1 


U. S. Navy, and was then put in charge of the equatorial work inc ud. 
ing the great 26-inch. This promotion carried with it the rank of com- 
mander in the United States Navy. 

At Yale he had published an orbit of Titan and a determination of 
the mass of Saturn. At Washington, after leaving the meridian circle 
work, he largely concentrated on the orbits of satellites. His numerous 
observations, with the resulting orbits, have just appeared in Publica- 
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tions of the U. S. Naval Observatory, II Series, Vol. 12, Appendix. A 
glance at this will show both the great amount and the valuable results 
of the work done with the Washington telescopes. 

In October, 1912, he was sent as a delegate from the Naval Observa- 
tory to the Conference on Organization of the International Service of 
Radio Telegraph Signals. While in Europe he visited officially a large 
number of observatories and the makers of astronomical instruments. 
This visit was followed by another the next spring to Paris, where he 
had an important part in the determination of the longitude of Wash- 
ington from Paris by radio signals. He also reported on courses of 
instruction given to officers in the French Navy. 

Professor Hall was a fellow of the A.A.A.S., being vice-president and 
chairman of Section A in 1900. He was a member of the American 
Astronomical Society, Washington Academy, Astronomische Gesell- 
schaft, Philosophical Society of Washington, Phi Beta Kappa, Sigma 
Xi, and was for several years registrar general and genealogist of the 
Society of American Wars. He was a member of the Board of Visitors 
to the Naval Observatory in 1900, and afterwards, while on the staff, 
was for years a member of the Council. He was a member of the Uni- 
tarian Church. 

During recent years, Professor Hall had a major part in securing 
more adequate pay from the Government for the civilian staff at the 
Naval Observatory, particularly the younger members. This difficult 
feat was so greatly appreciated that an engraved letter of thanks and 
appreciaion to him for his efforts was drawn up, signed, and presented 
by a large number of those of junior rank. He also had much com- 
mittee work to do, and was especially interested in improving the superb 
library of the Naval Observatory. 

Early in 1929, by request having already served five years after nor- 
mal date of retirement, he felt that the time had come when he should 
devote the remainder of his life to certain researches he had in mind. 
So he resigned, and moved to Upper Darby, Pennsylvania, making his 
home near the Flower Observatory. Here, by arrangement with the 
writer, he worked as a guest, and volunteer observer. \When he came 
in July, 1929, he seemed in perfect health, and immediately started upon 
his work with full enthusiasm. In the few short months that he was 
associated with the Flower Observatory, by his unfailing good humor, 
geniality, and kindly help to everyone he immediately made a place for 
himself in the highest regard of all who knew him. There was no one, 
from the youngest to the oldest, who did not bitterly regret his sickness, 
with the following news that he would have only a short time to live. 
He was moved to the League Island Naval Hospital where for some 
weeks he gradually declined in strength, despite every possible care and 
attention. To the very end his consideration for others and his fear of 
causing them trouble and anxiety were dominant characteristics. Final- 
ly the end came suddenly and peacefully on January 12, 1930. In his 
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sudden death everyone connected with the Flower Observatory felt that 
he personally had lost a warm friend and the institution a man whose 
place would not be filled. He was interred at the Arlington National 
Cemetery. 

1930 Marcu 24. 





THE TEN GREATEST ASTRONOMERS 
By FREDERICK C. LEONARD. 


In March, 1929, I was requested by the Director of the University of 
California at Los Angeles, Dr. Ernest C. Moore, to furnish him with a 
list of the ten greatest astronomers of all time ranked in the order of 
their importance. This was to be used by Mr. Julian E. Garnsey, then 
engaged in decorating the groined arches over the main entrance to 
Josiah Royce Hall on the new campus of the University of California 
at Los Angeles in Westwood Hills. The task assigned me was not al- 
together an easy one. After much deliberation, however, I submitted 
the names of the following ten astronomers listed in the order of de- 
creasing greatness: Newton, Copernicus, Galileo, Kepler, Einstein, 
Hipparchus, Herschel, Kirchhoff, Ptolemy, and Tycho. There was some 
doubt in my mind, and there still is, concerning the “order of merit’ in 
a few cases, but not much regarding who the ten are. 

In making an enumeration of this sort it was necessary first to define 
what is meant by the term astronomer. It may be objected that several 
of the men mentioned were physicists rather than astronomers. ‘Truly 
enough, some of them were; by an astronomer, however, I mean a per- 
son who has contributed to the advancement of astronomy, regardless 
of what his vocation may have been; and in my opinion the contribu- 
tions of the foregoing scientists have been of sufficient import to entitle 
them to places among the ten greatest astronomers of all time. I de- 
liberately excluded from my list the names of such preéminent men as 
Poincaré, Laplace, Lagrange, Gauss, Euler, Clairaut, and d’Alembert, 
not because they were not great astronomers, but because, in my judg- 
ment, they are hardly to be classed as pioneers in their common field 






(celestial mechanics), and because, also, their contributions were of such 
a nature as to qualify them more properly for places among the fore- 
most mathematicians of the world: rather than for places among its first 


ten astronomers. Finally, I should explain that I selected for inclusion 
in this list the names of only those men whom I regarded as having 


wen the actual pioneers in the several departments of astronomy 
celestial mechanics (or mathematical astronomy), astrometry (or th 
astronomy of position), descriptive astronomy’ of the Herschelian var- 


‘To use term in A Short History of Astronon p. 355, for want of 


1 more appropriate one 
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iety, and astrophysics. To the pioneers in any field of learning—those 
who have originated the fundamental concepts—must be given the prin- 
cipal credit for its development. It may be of interest to recall briefly 
what are the chief claims to greatness of each of the ten aforesaid men. 

If any astronomer who has ever lived deserves first place on such a 
roll of honor, undoubtedly that astronomer was Isaac Newton, who, 
according to Lagrange, “was the greatest genius that ever existed, and 
the most fortunate, for we cannot find more than once a system of the 
world to establish.” Newton (1643-1727), to mention only his most 
superlative achievements, discovered the law of gravitation, was the first 
completely to enunciate the three laws of motion, and detected the com- 
posite nature of white light; he invented and constructed a type of re- 
flecting telescope since known as the Newtonian reflector; and inde- 
pendently (with the famous German scholar Leibnitz) he devised what 
he called the method of fluxions, now termed the infinitesimal calculus. 

Newton’s discovery of the dispersion of white light by a prism en- 
titles him to be regarded as the very pioneer in the science of astro- 
physics—just as much so as his discovery of the law of gravitation 
establishes him as the father of celestial mechanics. That law Whewell 
pronounced “indisputably and incomparably the greatest scientific dis- 
covery ever made, whether we look at the advance which it involved, the 
extent of the truth disclosed, or the fundamental and satisfactory nature 
of this truth.” Newton’s masterpiece, the Principia, a detailed exposi- 
tion of the law of gravitation, the laws of motion, and innumerable 
lesser discoveries of its inimitable author, was published in 1687 and is 
generally conceded to be the greatest single work on science ever 
written. 

Nicholas Copernicus (1473-1543) was the founder and the promulga- 
tor, if not technically the originator, of the heliocentric doctrine of the 
solar system—the theory which bears his name and which entitles him 
to everlasting fame. His monumental book, the De Revolutionibus, in 
which the heliocentric theory and related subjects were expounded in 
full, was published in 1543 and is said to have been handed to him, in 
printed form, on the day he died. 

Galileo Galilei (1564-1642), often called the father of experimental 
science and the founder of dynamics, practically discovered the first 
law of motion, partially understood the second, discovered the law of 
oscillation of the pendulum, and the laws governing falling bodies and 
projectiles. He also constructed a refracting telescope built on the 
principle of the modern opera glass, was the first extensively to apply 
the telescope to astronomy, and made the original telescopic discoveries. 
He enthusiastically advocated and defended the Copernican doctrine of 
astronomy in his greatest literary composition, a brilliantly written work 
entitled A Dialogue on the Two Chief Systems of the World, for the 
publication, in 1632, of which, he later suffered persecution at the hands 
of the church. He was one of the earliest experimental philosophers 
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to employ the inductive and the deductive methods of scientific investi- 
gation. 

Johann Kepler (1571-1630), from a study of the long series of ob- 
servations of Mars, bequeathed to him by his master, Tycho Brahe, dis- 
covered the three laws of planetary motion which bear his name and 
which justly entitle him to the highest renown. The apprehension of 
these laws amended and completed the Copernican theory of the solar 
system by demonstrating that the planetary orbits are ellipses rather 
than combinations of epicycles, deferents, and eccentrics, as even Coper- 
nicus incorrectly believed them to be. In the hands of the mighty 
genius, Newton, Kepler’s laws led directly to the discovery of the law 
of universal gravitation, of which, as Newton proved, they are neces- 
sary consequences. 

Albert Einstein (1879-  ), the only contemporary scientist whose name 
appears on this list, is the originator of the theory of relativity and of 
the so-called Einsteinian law of gravitation. It is impossible at the 
present time to predict what effect this theory will have on the philoso- 
phy of astronomy in particular and that of physical science in general, 
and it is equally impossible to determine what position Einstein's name 
should occupy among those of the aforementioned scientists; time and 
time alone will tell; but it is not “beyond the prospect of belief’ that 
the revolutionary character and the far-reaching importance of his 
work will ultimately entitle him to a place among the ten greatest 
astronomers who have ever lived, if not to one among the first five. 

Hipparchus (180-110 B.C.) is universally regarded as having been 
the greatest astronomer of antiquity. His outstanding discovery was 
that of the precession of the equinoxes; he developed the science of 
spherical trigonometry; he constructed a catalog of some 1100 stars, 
which remained substantially the standard work of its kind until finally 
superseded by that of Ulugh Begh (1394-1449) ; he determined the 
lengths of the several kinds of years and months; he compared earlier 
observations with his own in order to detect secular changes: he made 
numerous observations of the places of the planets; he investigated the 
peculiarities of the motions of the sun, moon, and planets; and he de 
vised a system of eccentrics, epicycles, and deferents to represent the 
apparent motions of the then known members of the solar system. His 
work was the inspiration for a large part of that of his successor, 
Ptolemy, who incorporated and extended it in his Almagest; and it was 
Hipparchus who really laid the foundations for most of the geocentric 
or so-called Ptolemaic doctrine of the solar system. 

William Herschel (1738-1822), known as the father of modern 
sidereal astronomy, discovered the planet Uranus, detected the motion 
of the sun in space and determined the coordinates of the solar apex, 
first perceived the binary character of certain double stars, explored the 
starry firmament with large telescopes of his own manufacture, investi- 
gated and speculated on the construction and extent of the stellar uni- 
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verse. Ile was the peerless pioneer in the realm of the descriptive ob- 
servation of the celestial bodies, and was the first astronomer to apply 
great reflectors to the study of the heavens. As an observer in the 
descriptive sense he has never been equalled. 

Gustav Robert Kirchhoff (1824-1887) was unquestionably the fore- 
most pioneer, subsequent to Newton, in the field of astrophysics. Kirch- 
hoff’s laws of spectrum analysis constitute the very foundations of the 
science of spectroscopy. ‘The importance of those laws can be appre- 
ciated from the fact that they enable the astrophysicist to interpret the 
meaning of a spectrum and frequently to infer from an examination of 
its spectrum what the physical state and the chemical composition of the 
source giving rise to it are. 

Claudius Ptolemy (100-170 A.D.), the most celebrated astronomical 
commentator of antiquity, was the author of the Almagest, a treatise 
which constituted undisputed authority in astronomy until after the 
appearance of the De Revolutionibus of Copernicus, some fourteen cen- 
turies later. As far as the historical development of astronomy is con- 
cerned, Ptolemy is to be regarded as having firmly established the geo- 
centric theory of the solar system, although the foundations for it were 
laid in large measure by his more meritorious predecessor, Hipparchus. 
Ptolemy’s chief original contributions to astronomical science were the 
discovery of the evection of the moon and of atmospheric refraction. 

Tycho Brahe (1546-1601), the last of the notable pre-telescopic as- 
tronomers, was an outstanding figure in the field of observational as- 
tronomy, particularly that branch of it now known as astrometry. Ile 
was a most assiduous and painstaking observer, perhaps the first sys- 
tematically and regularly to make observations of the celestial bodies. 
He compiled a catalog of about a thousand stars, and, in the course of 
his long observing career, he re-determined with increased accuracy 
nearly every important astronomical constant. His vast accumulation 
of observations of the positions of the planets, secured with the highest 
precision attainable with his naked-eye instruments, after his death 
passed into the hands of his former disciple Kepler, and made possible 
the discovery by the latter astronomer of his laws of planetary motion. 
Indubitably the most valuable contribution which Tycho made_ to 
astronomy was his thesaurus of carefully executed observations which 
constituted the raw material from which Kepler abstracted the laws of 
planetary motion. 

Newton said that if he had seen farther than other men the reason 
was that he had stood upon the shoulders of the giants. Those intellec- 
tual giants, in historical sequence, were Copernicus, Tycho, Galileo, 
and Kepler. Copernicus had established the heliocentric doctrine of the 
solar system ; Tycho had amassed the observations which enabled Kepler 
to divine the laws of planetary motion; while Galileo had laid the 
foundations for the science of mechanics. On these foundations New- 
ton reared the splendid superstructure of gravitational astronomy or 
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celestial mechanics. In our own day Einstein has modified the classical 
conceptions, extended the view, and devised a new representation of the 
celestial motions, the importance of which cannot be adequately estimat- 
ed at the present time. In the sphere of the ancient astronomy, the only 
scientific philosophers whose names deserve inclusion in a list of this 
kind were Hipparchus and Ptolemy; their achievements place them far 
above all the other astronomers of the ancient world and their combined 
authority held sway in the domain of astronomy until the advent of 
Copernicus. That event came to pass in the period of the scientific 
renaissance, the revival of learning which prefigured the glorious era 
of Galileo, Kepler, and Newton. In the field of descriptive observation, 
in which ground was broken by Galileo, Herschel reigns as the un- 
rivalled master. In the territory of exact observation, or astrometry, 
Hipparchus ranks as the inaugurator and Tycho as his most worthy 
successor in medieval times. Finally, in the department of the new 
astronomy, or astrophysics, besides the immortal Newton, whose capital 
revelation of the composite nature of white light was prerequisite to 
the development of the entire science, stands Kirchhoff ; in the discovery 
of his laws of spectrum analysis he gave to the world the key to the 
interpretation of spectra, both laboratory and celestial. 


UNIVERSITY OF CALIFORNIA AT Los ANGELES, AuGustT, 1929. 


THE SOLAR ECLIPSE OF APRIL 28, 1930 


By MAUD W. MAKEMSON.,. 


For six months my eleven astronomy students at Williams Junior 
College had eagerly anticipated the solar eclipse of April 28, 1930. They 
regarded this event as the crowning achievement of the year course, 
obviously planned by an astronomically designed Providence to perfect 
their knowledge of the solar system. To miss a total eclipse of the Sun 
within a few hours motoring distance of Berkeley—vet far enough 
away to necessitate staying overnight in a little mountain hotel 
tirely out of question. 


Was en- 


Convinced that we could not improve on the calculations of Drs. 
Moore, Meyer, and Menzel at Lick Observatory as to the most centrally 
located and meteorologically favorable point from which to view the 
eclipse, we decided to stay Sunday night at Nevada City and join the 
Lick party at Camptonville on Monday morning. 

The excitement of the trip up the Sacramento Valley on the after- 
noon of April 27 was considerably heightened by encounters with occa- 
sional spring showers. We left Nevada City next morning with our 
optimism somewhat damped, watching the sky anxiously for a glimpse 
of the sun behind the rain clouds. As our progress along the wet red 


clay road was necessarily slow, we began to wonder whether we were 
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going to arrive too late to see the eclipse, even if the sun was obliging 
enough to come out at 11:00 o'clock. The automobiles were stopped 
by uniformed officials half a mile before reaching the eclipse camp. 

We ran that last half mile up hill in the gathering darkness with re- 
newed enthusiasm, for the crescent patches of light on the ground be- 
neath the trees along the roadside assured us that the California sun had 
not failed the world in this great emergency. We arrived at the eclipse 
camp too out of breath to disturb the hush of the expectant people wait- 
ing there with upturned faces with exclamations of thankfulness. For 
the time being we lost our identity as individuals and became one with 
the hush and the darkness. 

The wonderful spectacle, when the chromosphere flashed out in a 
bright circle about the dark disk of the moon against the night sky, 
with Mercury and Venus glowing within the vanquished storm clouds, 
passed in a twinkling. A bright crescent appeared on the west limb of 
the sun, and the birds in the surrounding forest awakened. As the 
light grew brighter, the carefully planned details of the eclipse camp 
came into relief against the green meadow of Oak Valley. 

In the predicted center of the path of totality, Dr. C. D. Shane of 
Berkeley observed the times of contact as well as the clouds permitted, 
with a 3-inch telescope and chronograph, aided by time signals from 
Mare Island Navy Yard. 

The sun was photographed from three stations. Dr. F. J. Neubauer 
operated two cameras of 30 and 60 inches focal length in the center of 
the path. About 1500 feet to the southeast Professor W. F. Meyer 
had charge of two cameras of 60 and 10 inches focal length, while at 
a corresponding distance to the northwest Professor G. B. Blair of the 
University of Nevada had set up a 5-inch photographic telescope of 67 
inches focal length. 

Two regions of the chromosphere were successfully photographed 
by Dr. J. H. Moore and Dr. D. H. Menzel on moving plates by means 
of specially designed three-prism spectrographs focussed on the sun’s 
image in a coelostat. Although the exposure was started five seconds 
before the predicted time of second contact, the reversed low level lines 
were not obtained. Professor Shane’s observations of the times of con- 
tact proved that the total phase started 2.5 seconds earlier than was pre- 
dicted. The intermediate and high level lines were recorded clearly, 
and the observers were richly rewarded for their work by the discovery 
of the green corona line 5303 on the plate of the visual region. 

All the photographs showed the bright beads on the east and west 
limbs overexposed. The bright circle of the chromosphere obscured 
any traces of the inner corona except on the northeast edge where not 
only the inner corona appeared but also a beautiful eruptive prominence 
more than 10,000 miles high. 


BERKELEY, CALIFORNIA. 








Interstellar Space and Light Quanta 939 


INTERSTELLAR SPACE AND LIGHT QUANTA 
By PAUL DAVIDOVICH. 


by measuring the position of lines in the spectra of celestial bodies 
we are enabled through Doppler’s principle to study their motion along 
the line of sight. During the past thirty years or so a large number 
of such radial velocities has been obtained and this great work more 
recently and almost exclusively by American astronomers was extended 
to a much more difficult task—the measurement of radial velocities of 
the spiral nebulae. 

About 1910, when considerable material on radial velocities of stars 
already was available it was established that the absorption lines in 
Class B stars showed a small systematic residual shift to the red which 
could not be accounted for by actual motion, and which was called the 
K-term or K-effect. If interpreted as motion it would mean that the 
Is-stars are slowly receding from us. 

At that time scientists were unconscious of the fact that this peculiar- 
ity of B-stars means a phenomenon of universal significance. But 
through the modern brilliant research on spiral nebulae unexpectedly 
it became obvious that the red shift of spectrum lines can be observed 
in all celestial bodies and that it becomes larger and larger with increas- 
ing distance of the body. 

Professor Belopolsky of Pulkovo Observatory not long ago pub- 
iished a note’ which shows the phenomenon with great clarity. We take 
the pleasure to quote here his table. 


V AX 

Objects 7 r (km/sec) (A) N 
Stars, classes F, G, K 002 50 10.1 0.001 1000 
Classes A and M 0.01 100 1.4 0.02 700 
Class B 0.005 200 5 0.07 300 
Extra-galactic nebulae 0.4 10° 250 kB 10 
1.0 10° 520 PY 7 

1.9<10° 850 13 5 

7: 10° 3910 56 1 


In the consecutive columns are given: object, average parallax, dis- 
tance in parsecs, radial velocity, displacement in Angstroms, and the 
number of objects from which the means were deduced. 

There is no definite explanation of the phenomenon as yet. One thing, 
however, is obvious that it cannot be accounted for exclusively by actual 
motions of the bodies because the residual motions for the very distant 
objects turn out too large. 


At present three explanations are suggested. One was put forward 
by de Sitter, who follows a speculative way and finds from mathema- 
tical considerations that a universe having a particular abstractedly 


* Astronomische Nachrichten, 236, 357, 1929. 
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imaginable shape would imply a recession of distant objects. The theory 
was criticized by A. C. Tolman.* 

Another explanation is Compton scattering by free electrons. It is 
a well-known fact that in interstellar space there are large diffuse 
masses of ionized calcium and sodium; presumably, there are also free 
electrons in space. If so, then we may expect that light traveling from 
distant bodies would undergo Compton scattering by these stray elec- 
trons, and thus a shift to the red would result. Each single collision 
between the light quantum and an electron, however, gives a very small 
displacement because the angular dimensions of a spiral nebula are 
small, less than one degree. The change of A by a single Compton 
scattering within this angle is only AA==3.10°%cm. Thus, a great 
number of collisions are necessary in order to produce AA about 1 to 
100 A. But then the light scattered in all directions would make the 
interstellar space very opaque. Also the definition of images would 
suffer. The explanation by Compton effect would suffice only in case 
very high speed electrons would be available, but even this would not 
suffice. 

I. Zwicky* recently suggested another explanation, a sort of gravita- 
tional “drag” of light. According to the relativity theory a light quan- 
tum has an inertial and gravitational mass m==hyv/c?. A quantum 
hv passing a mass M will not only be deflected but it will also transfer 
momentum and energy to the mass M and make it recoil. During this 
process the light quantum will change its energy and therefore its fre- 
quency. This gravitational analogy of the Compton effect requires for 
its full explanation the use of Relativity Theory. Dr. Zwicky gives a 
simplified treatment of the problem; two cases are considered, one on 
the assumption that gravitation is propagated instantaneously, the other, 
that it is propagated with a certain velocity. 

For the case of instantaneous gravitational action the ordinary theory 
of potential is used. In the other case, the theory of retarded potential 
is used. Dr. Zwicky computes the moment transferred by a small mov- 
ing mass m to the large masses M, and as a result finds the following 
expression for the ratio of change produced in the frequency of radia- 
tion to the frequency of radiation itself : 

Av/y = 1.4%fpDL/c’. 


Here z is the well-known quantity ; f the gravitation coefficient ; D the 
distance at which the perturbing effect of the light quantum, considered 
as a mass, upon the large masses VW is fading out; L the distance which 
the mass m travelled with the velocity of light c during the time T dur- 
ing which the disturbing effect of m upon M was active. In this formula 
the quantity p represents the density of the gravitating masses in space. 
According to Hubble,* p is estimated between 10°°°>p>10™' gr. cm%. 





? Astrophysical Journal, 79, 245, 1929. 
® Proceedings, Nat. Acad. of Sciences, Washington, 15, 773, 1929. 
* Tbid., 15, 168, 1929. 
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The mutual distance / between the galactic systems in space is of the 
order 10° parsecs and the much larger D can be put to 1000/, which 
makes 3 & 1077 cm; then, according to the above formulae one obtains 
the limits 


3X 10°?°?>Ar/y>3 & 1077 


From Hubble’s linear relation between the red-shift and the distance we 
have Av/v about 1/600. The agreement is a good one. 

In our own Galactic system a rough estimate of the red-shift can be 
made neglecting the actual distribution of masses, by taking L 15000 
parsecs, D = 1000/, with /==1 parsec for the mutual average distance 
of the stars. We obtain the limits of density 10°°>p,>10-** gr. cm*® 
end the red-shift 

4.2 X10 >Av/y>4.2 X 10° 

To determine the red-shift independently of the radial velocities one 
might investigate the stationary CalII lines. The red-shift should 
broaden them assymetrically towards the red or displace the maximum 
intensity in the same direction. The question is whether these usually 
very narrow lines would be suitable for such purposes. 


Moscow, JANUARY, 1930. 





ZODIACAL LIGHT THEORIES 


By W. E. GLANVILLE. 








I. BARNARD’s THEORY. 


This paper has been prepared mainly for the following reason: Pro- 
fessor Barnard’s conscientious and keen observational powers are uni- 
versally admitted. With deepening conviction he believed that the 
Zodiacal Light and the Gegenschein, which he regarded as associated 
phenomena, were due to sunlight in the atmosphere, becoming fainter 
as elongation increased, save at the Gegenschein, an explanation of 
which fact is suggested in this paper. Since 1914 I have been especially 
interested in this problem which has been under examination for 250 
years. For six years frequent letters passed between Professor Barnard 
and myself until I was transferred to Baltimore where for the following 
seven years I was unable to continue systematic observations. During 
the past two years I have been able to resume study of the problem and 
[ have considered that it would be well to call serious attention to Pro- 
fessor Barnard’s theory as he never worked out a discussion of it. The 
following considerations are presented as a small tribute to the memory 
of a foremost observational astronomer whose manly kindness was un- 
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wearied to the last. One needs, so to speak, to live with the Zodiaca! 
Light and Gegenschein in order to attain the direct, intelligent famili- 
arity essential to form the basis of a theory. This Professor Barnard 
did for more than thirty years. 

In PopuLtar Astronomy (Teb., 1919) Professor Barnard stated his 
conclusion that the Gegenschein is an atmospheric phenomenon. He 
submits that were a rainbow seen projected against a night sky it would 
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Figure 1. 





have only the sun’s parallax. He adds that the Gegenschein may pro- 
duce a similar effect and thus he disposes of the question of parallax. 
Similarity of reasoning applies equally to the Zodiacal Light. Assum- 
ing that Barnard’s contention is correct and that the Gegenschein, the 
FE. and W. Zodiacal Light and the connecting Zodiacal Light bands ar« 
atmospheric in character, attention is called to Figure 1 which illus- 
trates, for this discussion, the entrance of sunlight into the atmospher« 
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at the two points of maximum incidence. What becomes of the sunlight 
constantly poured into the regions A and B? The obvious answer is that 
it is refracted through the atmosphere conically into space on the night 
side of the earth and causes the more or less illuminated moon at time 
of total eclipse. but is it all thus refracted? Professor R. W. Wood 
in his “Physical Optics” (Chapter IV, Refraction of Light) de- 
scribes the refraction of light in non-homogeneous media together 
with astronomical refraction and says: “While the radius of curv- 
ature of a ray of light travelling parallel to the earth’s surface is 

















Figure 2. 


much greater, about seven times, than the radius of the earth, 
is possible to conceive of an atmosphere with a density sufficient t 
iessen the radius of the ray to that of the planet. If such a condition 


prevailed a ray would travel completely around the planet, 1f the 
mosphere were perfectly transparent.” He then introduces Schmidt's 


theory of the sun and illustrates it with Figure 2. Taking A to 
cate a point on the surface of the real solar body, the rays 1, 2, 3, 4, 5 
indicate different refractive effects, 1 curving ba lar surf 





+ curving completely around the outer sphere and 5 | o clear 
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into space. Since our knowledge of the higher strata of our atmos- 
phere remains imperfect this illustration is introduced to suggest that 
a similar condition may be possible with respect to the sunlight in the 
earth’s atmosphere in the regions A and B in Figure 1. That is to 
say, due to varying refractive indices in the varying densities of the 
earth’s atmosphere some of that sunlight will escape into space and 
some of it will also be retained in the atmosphere. Instead of the inner 
circle in Figure 2 representing the real solar body let it represent the 
arth’s surface and the outer circle the extreme limit of the atmosphere 
and it would seem as if a similar condition might exist. If so, the light 
thus refracted and remaining in the earth’s atmosphere might conceiv- 
ably make a series of successive reflected extensions sufficient to swing 
it round at least one full quadrant from A and also from B and thus ac- 
count for the Gegenschein which appears as an oval or a roundish very 
faint broadening of the Zodiacal Light bands 180° from the sun, i.e. on 
the observer’s meridian at midnight. The well-known evening and morn- 
ing Zodiacal Light cones narrow to fainter bands as elongation from the 
sun increases. A beam of light passing from a dense medium to one 
less dense becomes narrower. The Zodiacal bands in all probability 
traverse higher atmospheric strata than do the cones. The southern 
ends of the streamers of the Aurora Borealis have been seen extending 
more than 50° from the magnetic pole and have been estimated to be 
at a distance from 500 to 600 miles above the earth’s surface. This fact 
may aid in support of the passage of the Zodiacal Light through the 
higher atmosphere and its extension one full quadrant as required by 
Barnard’s theory. In the tropics the Zodiacal Light is usually quite 
bright, very noticeably so in the evening and morning. In mid-latitudes 
it is usually less bright. If at night one is walking towards a rise in the 
highway and an automobile is approaching from the opposite side of the 
crest the light from the automobile is very bright on the crest across the 
highway and fainter on either side of the highway along the crest. Ob- 
servers in mid-latitudes north of the equator find the main body of the 
light near the horizon slightly north of the ecliptic; observers in mid- 
latitudes south of the equator find it slightly south of the ecliptic, while 
observers in the tropics where it is brightest find it evenly on the eclip- 
tic. This, of course, is not a parallax effect but is probably due to ab- 
sorption which is governed by the observer’s latitude. On Barnard’s 
theory any apparition of the Zodiacal Light may be considered as quite 
local, peculiar to the latitude of each observer's station and to the con- 
figuration of the ecliptic with the observer’s horizon at the time of ob- 
servation ; with the appearance and size of the Gegenschein subject to the 
same conditions and likened to the enhanced luminosity produced when 
two search-light beams cross and interfuse with each other. Thus, ac- 
cording to Barnard’s theory, the Zodiacal Light may be described as 
reduced twilight on the night side of the earth along the ecliptic. 


Figure 3 supplements Figure 1 and is intended to help the reader 
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FiGure 3. 


to visualize the spherical condition of the entrance and continuance of 
the sunlight in the atmosphere on the night side. Figure 4 illustrates 
the fact that observers situated in various parts of the earth but on the 
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same meridian see the Zodiacal Light projected against the same Zodia- 
cal constellation at the same hour. For example, during the last week 
in June, say at 10:00 p.m., the observers A, B, and C being on the same 
meridian see the Zodiacal Light as indicated on the diagram and, pro- 
jected against the night sky, in each instance the Zodiacal Light is seen 
streaming along the ecliptic zone through Leo Major. The light in the 
areas A and B is diffuse, more so in extent in this instance in A than 
in B while in the tropical area C the central axis is stronger with 
diffused margins fading into the night. Thus on the same evening at 
the same clock time three observers in different latitudes see three dif- 
ferent appearances of the Zodiacal Light. 

Seen from the sun the three apparitions would be merged into one. 
In other words, the whole area between A and B should be regarded as 
faintly illuminated; more and more faintly as the extreme N and S 
limits are reached and less faintly in the tropics. On Barnard’s theory 
an explanation may be forthcoming of the fact determined by Yntema 
and other observers that the night sky is brighter near the horizon than 
at high altitudes—a fact attributed to “some terrestrial source.” 





Pulsations: Fluctuations of the intensity of the Zodiacal Light dur- 
ing the same evening or morning have been reported occasionally ; nota- 
bly by Chaplain Geo. Jones whose series of observations, over 300 in 
number during the years 1853 to 1855, deserve to be studied inde- 
pendently of Jones’ own theory. They are printed as Vol. III of ‘the 
Report of the U. S. Japan Expedition. In his notes on observation 111, 
January 30, 1854, evening, Lat. 26° 10’ N., Long. 127° 12’ E., he says 
positively, “There can be no doubt that there are pulsations in the Zo- 
diacal Light.” On observation 131, March 27, 1854, Lat. 35° 26’ N., 
Long. 139° 42’E., evening, he says: “‘Pulsations, 7:35, dim; 7:39, 
bright ; 7:47, dim ; 7:50, bright ; 7:57, quite dim as if dying away; 8:03, 
brighter than at any time yet.” On Barnard’s theory the fluctuations 
may be regarded as due to meteorological conditions above or below the 
observer's horizon. Another interesting fact brought out by Chaplain 
Jones’ observations is what he calls the Moon Zodiacal Light. (See ob- 
servations 60, 62, and 338.) From observation 60: “Rose before 3 :00 
o'clock . . . watched to see what effect the approach of the moon would 
nave. At 3:30 the central (eastern) stronger light was bright. It then be- 
gan to increase in strength and change color froma soft white with a lit- 
tle tinge of yellow into a hard steel white . . . whiteness went on increas- 
ing and the light grew in intensity, also widening, till suddenly it spread 
over the face of the eastern sky and the moon rose.” From observation 
338, evening, moonrise 10:29. “At 10:08 sky showed faint blush (in 


the east) decidedly from the moon (then below the horizon) . . . At 
10:27 light strengthened; at 10:29 upper edge of moon showed itself 
above the smooth sea horizon.” From observation 60, morning: “As 


the moon approached I watched to see whether it would increase the 
brightness of the Zodiacal Light . . . The Zodiacal Light changed 
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gradually from its former soft color into a hard white and grew bright- 
er and brighter till just before the moon rose when the limits suddenly 
expanded.” 

The Zodiacal Light merging into dawn was also noticed at times by 
Chaplain Jones. From observation 172: “At 2:30 Zodiacal Light very 
distinct . . . As dawn approached, the lower end of the stronger light 
grew very bright but still kept strictly within the boundaries. This 
lasted till 3:40 when the light spread (laterally) and dawn had come.” 

These citations from Jones’ notes are quite in harmony with Bar- 
nard’s theory. 

II. Orner THeortes, 

1. The most prevalent theory is that which regards Zodiacal Light 
phenomena as sunlight reflected from meteoric matter circulating 
around the sun and extending to a distance beyond the earth’s orbit, 
perhaps to the neighborhood of the orbit of Mars. This theory is de- 
rived from the opinion of Dominique Cassini, the first astronomer in 
modern times to study the problem to which he gave the name it now 
bears. As the result of his series of observations, begun about 1683, 
he reached the conclusion that the evening and morning cones were in 
some way physically related to the sun’s equator and that therefore they 
should be considered as emanations from the sun, meteoric or otherwise. 
If this conclusion be correct, the meteoric particles should maintain an 
even rate of revolution around the sun according to their various dis- 
tances. It is difficult to reconcile this requirement with the known non- 
periodic fluctuations of Zodiacal Light luminosity occasionally observed. 
Further, while comets have been seen near the sun during total solar 
eclipse and the corona, a very tenuous structure, is always seen, the 
Zodiacal Light has never been seen. Dr. F. R. Moulton’s demonstra- 
tion that the Gegenschein is caused by the vortical motion of the 
material beyond the apex of the earth’s shadow, say, 900,000 miles from 
the earth’s surface, would require an E. and W. diameter of 450,000 
miles for an appearance of the Gegenschein 30° in angular measure- 
ment which Barnard noted as, of frequent occurrence. Is this likely? 
Again, on this theory it would seem that the Gegenschein should repre- 
sent the full phase of the Zodiacal Light material and therefore should 
show decreasing brightness towards the horizon, contrary to observa- 
tion. 

2. Critical distances for the predominance of a planet’s gravitation 
were worked out by Professor Asaph Hall who assigned to the earth a 
distance of 400,000 miles. That is to say, within that radius cosmic 
bodies of mass less than the earth would either be precipitated on to the 
earth’s surface or would revolve round the common center of gravity. 
This consideration gives point to Jones’ theory (1853-1855 U.S. Japan 
Expedition) that the Zodiacal Light comes from an earth ring. But it 
may be questioned if Jones’ theory would account for the well attested 
fluctuations in the light, reported by Jones himself, and for the en- 
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larged oval appearance of the Gegenschein “like a gem on a ring.” 

3. Proctor’s theory that the Zodiacal Light may be due to sunlight 
reflected from meteor swarms moving to and fro across the earth’s 
orbit is scarcely plausible. The Gegenschein is difficult to explain on 
this theory and while fluctuations of the light do occur, yet the constant 
features of the light are not compatible with such a theory. Possibly 
the immense interest in the Leonid showers of 1833 and 1866 influenced 
Proctor in this matter. 

4. Searle’s theory that the Gegenschein is the luminosity of meteoric 
particles coming full phase 180° from the sun raises the question of 
harmonizing the relatively intense luminosity of the morning and eve- 
ning cones towards the horizon. Unless Professor Searle considered 
the cones to be a phenomenon distinct from the faint Zodiacal Light 
bands and the Gegenschein it does not appear how his question can be 
answered. 

5. Evershed’s theory that the Gegenschein is a sort of cometary tail 
composed of hydrogen and helium driven off from our planet in the 
direction opposite to the stn necessitates the conclusion that the 
Gegenschein is an object entirely distinct from the Zodiacal Light and, 
so far as the writer knows, Evershed is the only astronomer on record 
as holding this theory. 

6. Recently the theory has been advanced that Zodiacal Light phe- 
nomena are akin to aurora manifestations. That the Zodiacal Light is 
reflected sunlight was demonstrated by the spectrum obtained by Dr. 
E. A. Fath at Lick Observatory. This finding would seem to be de- 
cisive against the aurora theory. 

Tue Rectory, New Market, MAryLaAnp, 1929 August 14. 





PLANET NOTES FOR DECEMBER 





By CLIFFORD E. SMITH. 


. 


The Sun will be in Ophiuchus until a few days before the occurrence of the 
winter solstice, when it will cross into the constellation Sagittarius. The occur- 
rence of the winter solstice on December 22 marks the official beginning of winter, 
and on that date the apparent motion of the sun among the stars will change 
from southeast to northeast. The position of the sun on December 1 and Decem- 
ber 31 will be, respectively : 

R.A. 16" 40", Decl. —21° 40’; R.A. 18"37™, Decl. —23° 10’. 


The phases of the Moon will occur as follows: 


Full Moon Dec. Sat 7 ow. CS.T. 
Last Quarter i” 2 PM. = 
New Moon O° 7 PM. _ 
First Quarter 2“10epm. “ 


Perigee will occur on December 10, and apogee will occur on December 25. 
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Mercury will be moving from eastern Ophiuchus to eastern Sagittarius. Its 


apparent motion among the stars will be direct until December 27, thereafter 
retrograde. It will be an evening star of brightness about magnitud 





1d l one 
half. On December 15 it will be in conjunction with Saturn, and December 21 
it will be in conjunction with the moon. The most favorable time to look for 
Mercury will be about December 20, for on that date it will be at greatest elonga- 


tion east and it will set about an hour and twenty minutes after the su 
not set less than an hour after the sun, however, at any time during the month. 
Its distance from the earth will vary from about 125 million miles at the begin- 


ning of the month to about 70 million miles at the end of th 


Venus will be a morning star of brightness about mit four in eastern 
Libra. Its apparent motion among the stars will be retrograde until December 12; 
thereafter direct. On December 17 it will be in conjunction w the moon, and 
on December 28 it will be at its greatest brilliancy for this elongation. Its dis 
tance from the earth will vary from about 26 million to about 40 million miles. 


At the end of the month it will rise about three hours before the 

Mars will be a morning star in western Leo, and its brightness will be about 
magnitude zero. On December 10 it will be in conjunet with the moon. On 
December 19 its apparent motion among the stars will change from an easterly 
to a westerly direction. Its distance from the earth will vary during the montl 
from about 86 million to about 67 million miles. During the 1 dle of the month 
it will be on the meridian about 4:00 a.m. Standard Time 





Jupiter will continue as a morning star in eastern Gemir f me le ab 
minus two, and its apparent motion will be retrograde. On December 8 it will 
be in conjunction with the moon. During the middle of the month it will be on 
the meridian about 2:00A.m. Standard Time, and its distance will be about 400 


million miles. 


Saturn will be in central Sagittarius, but its apparent position will be too near 
to that of the sun for it to be of interest. At the beginning of the month it will 
set about two hours after the sun, but by the end of the n h it will set with the 


sun. Its distance will be about 1000 million miles. 

Uranus will be in the evening sky in Pisces, at the end of the month setting 
about midnight. On December 1 and on December 28 it will be in conjunction 
with the moon. On December 21 its apparent motion among the stars will change 


from retrograde to direct motion. Its distance will be about 1800 million miles. 


Neptune will be in Leo in the morning sky, rising at the beginning of the 
month about midnight. Its apparent motion will change from direct to retrograde 
on December 9. On December 11 it will be in conjunction with the moon. Its 


distance from the earth will be about 2800 million miles. 





Occultations Visible at Omaha and Vicinity 
(Disappearances Only) 
Date Star Mag. GALT s a E P 
1930 = = ' Ms 





Dec. 4 133 B. Tauri 5.9 2? 39 ().4 6 4 103 
5 33 Tauri 6.0 2 0 () 4 ().2 63 
5 36 Tauri 5.6 6 41 1.2 4.0 3] 
A. Ze 5.3 0) 29 27 
25 74 5.8 £2 £6 110 
29 ¢ 5.3 0.1 2.2 29 
31 36 Arietis 6.5 1.4 1417 6] 
31 = 40 Arietis 6.0 gs 3 0) 129 23 
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The approximate times for observers within 300 miles of Omaha can be found 
by using the constants a and 3, given in the table, according to the formula 


G.C.T. = Predicted G.C.T. + aAd + bA®, 


AX and A® in this case being obtained by using the longitude (96°0) and latitude 
(41°3) of Omaha, and subtracting these, respectively, from the longitude and lati- 
tude of the place. 
Since the occultation of 33 Capricorni and 74 Aquarii are grazing contacts, the 
values of a and b are not given. Wm. Cretus Doyte, S.J. 
Creighton University Observatory. 





Occultations Visible at Washington 
[From the American Ephemeris.] 








IM MERSION EMERSION 
Wash- Angle E Wash- Angle E 
Date ington from ington from 
1930 Star Mag. Gi. a b N oy a b N 
h m m m c h m m m ° 
Dec. 3 45 Ari 6.0 17 4 +0. 424 26 18 40 —1.2 +41.1 271 
a p Ari 5.6 17 47 —1.2 +1.0 106 18 30 +03 +29 190 
4 133 B.Tau 5.9 17 39 141 iF 52 167 
4 33 Tau 6.0 2115 —2.4 +02 104 2216 —0.8 +3.1 202 
5 36 Tau 5.6 20 —16 +09 45 3 1 —08 —2.3 291 
6 136 Tau 4.6 18 35 +05 418 52 19 24 —0.4 +08 284 
8 4 Cne 6.2 18 59 +04 +0.6 107 19 47 +04 +41.1 260 


10 107 B.Leo 6.3 21 47 0.0 —1.0 134 22 35 +0.1 +1.4 260 


31 9-36 Ari 6.5 038 —07 —0.5 69 143 —03 —0.8 255 
31 40 Ari 6.0 s 8 5 3 25 326 
31 65 Ari 6.0 16 31 0.6 +1.7 74 17 35 —0.5 +2.1 226 


The quantities in the columns a and Db are given for the purpose of making 
these predictions useful for any place within 200 or 300 miles of Washington. The 
procedure is as follows: Subtract the longitude of Washington (77°1) from the 
longitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 
latitude (38°9) using b; apply the sum of the products, with its proper sign, to 
the Washington C.T., and obtain the predicted Washington Civil Time for the 
phenomenon at the place of observation. To obtain Eastern Standard Time it 
is necessary to add 8.3 minutes to Washington Civil Time. 





Magnitude of Eros. — Observations made at the McCormick, Harvard, 
and Nantucket Observatories indicate that Eros is more than a magnitude fainter 
than predicted. Dr. Vyssotsky writes: “According to a visual observation which 
I made October 13.25 G.M.T., connected photovisually with the North Polar Se- 
quence, the visual magnitude is 11.9 as compared with 10.2 predicted by Witt 
(A.N. 5375). Mr. Campbell verifies the visual faintness. Miss Harwood reports 
that on September 27 a plate of ten minutes exposure compared with the North 
Polar Sequence, indicated the photographic magnitude as approximately 12.5, or 
about a magnitude fainter than the predicted value. 


Hartow SHAPLEY. 
Harvard College Observatory Announcement Card 141, 
a . 


October 21, 1930. 
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Eros Ephemeris. —The positions of the planet Eros at intervals of four 
days during the month of November are taken from an ephemeris at intervals of 
twelve hours, published in the Astronomische Nachrichten, No. 5736, by G. Witt. 





Because of its nearness to the earth its position changes rapidly with reference 
to the stars. 
EPHEMERIS. 


1930 a (1930.0) 5 (1930.0) Log. A Log. r M 
rut. ies Pox 

Nov. 0 717 8.07 +47 45 48.2 9.71105 0.10273 9.7 

4 33 0.79 46 33.4 9.69007 0.09871 9.6 

8 48 49.93 38 31.9 9.66876 0.09475 9.4 

12 8 4 29.10 21 15.3 9.64707 0.09089 9.3 

16 19 50.96 +46 54 17.7 9.62498 0.08713 9.2 

20 34 47.92 iy 2.3 9.60249 0.08349 9.0 

24 49 13.04 +45 29 28.5 9.57960 0.07998 8.9 

28 9 3 0.49 +44 30 33.6 9.55631 0.07663 8.8 

Dec. 4 16 4.92 +43 19 51.7 9 53264 0.07345 8.6 


METEOR NOTES 





By CHARLES P. OLIVIER. 


It was planned to publish the rest of the August observations in these Notes, 
but the writer has not had time to put them into proper shape. Therefore only 
part of the material at hand will be included, the rest appearing as soon as prac- 
ticable. With a large increase in active membership, more work is constantly be- 
ing reported. Also it takes a good deal of careful study to deduce the radiants. 
Delay in publication of results is inevitable. 

Many fireball observations for the summer months have been received, the 
most interesting concerning the great fireball seen from California and adjacent 
waters on August 20 at 14:52 P.S.T. We have a complete report from Mr. Gordon 
Ridley and good ones from officers on the S.S. Oregon and S.S. El Segundo. 
Heights and an orbit can probably be computed. Two other fine fireballs were 
seen in the same vicinity on that night at different hours; perhaps they will turn 
out to have a physical connection. Observations by others would be of great 
assistance on any of these objects. 

Special attention should be paid to the Leonids this year, as the moon will 
be absent and we are approaching the year of their probable maximum Most 
meteors are expected on the nights of November 14 and 15 (after midnight, of 
course), but for several days earlier and at least two later some Leonids should 
appear. Hence, from 1930 to 1934 observations from November 10 to 18 inclu- 
sive will be valuable. We welcome the following new members 

Geo. C. Claridge, St. Norbert’s College, West De Pere, Wisconsin. 

William C. Dow, Jr., Sec. Officer S.S. Steel Worker, Isthmian S. 5S. ¢ 

50 Trinity Place, New York, N. Y. 

Guerino Della Grotto, 110 Gesler Street, Providence, Rhode Island. 

Carl M. Schafer, 717 Benson Avenue, Nashville, Tennessee. 

Bulletin No. 11 has been mailed to every member whose address is available. 
It will later, as a reprint of the Flower Observatory, be distributed to all observa- 
tories and individuals on our mailing list. 
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All plotted. 


All plotted. 


3egan Ended Total Meteors F Rate 
30 12:20 14:00 70 10 0.9 8.6 
1 13:05 14:05 60 12 1.0 12.0 
2 13:00 14:30 90 17 1.0 11.3 
13 12:19 13:24 65 4 “ne aoe 
16 13:00 14:00 60 2 0.6 2.0 
17 13:00 13:42 42 1 0.6 0.7 
18 13:02 14:02 60 4 0.8 4.0 
25 12:57. 14:37 100 21 0.7 12.6 
28 8:15 9:50 95 4 0.9 2:5 
29 10:30 12:00 90 20 1.0 13.3 
30 10:53 12:56 123 40 1.0 19.5 
K | 8:15 9:45 90 3 0.7 2.0 
11:00 = 11:35 35 3 0.7 | 
4 12:15 16:10 215 70 0.9 19.5 
5 13:59 16:09 130 58 1.0 26.8 
6 13:40 16:15 155 50 0.8 19.4 
7 13:45 14:25 40 6 0.7 9.0 
9 8:05 9:45 100 8 0.4 4.8 
10 10:15 16:23 360 69 0.4 11.5 
11 13:40 15:36 105 34 0.3 19.4 
12 13:45 15:45 112 35 0.4 18.8 
14 13:00 15:30 150 20 0.5 8.0 
15 13:10 14:50 100 14 0.6 8.4 
18 13:00 14:40 100 19 1.0 11.4 
19 13:05. 15:05 120 28 1.0 14.0 
20 13.05 14.53 108 31 1.0 7.2 
21 13.09 15.11 122 43 1.0 21.2 
18 13:10 15:40 150 20 1.0 8.0 
22 13713 | 4913:53 40 5 0.8 7.5 
24 13:04 15:14 130 15 1.0 6.8 
25 13:08 16:08 180 47 1.0 1 J 
CARLTON ABERNATHY, CLEARWATER, FLoripA. 
Began Ended Total Meteors F Rate 
30 10:00 10:40 40 3 1.0 4.5 
11 8:45 9:45 60 5 1.0 5.0 
15 7:50 8:51 60 4 0.6 4.0 
19 7 :36 8 :49 73 6 0.6 4.9 
Tuom. K. Tomxins, N. GLENSIDE, PENNSYLVANIA. 
3egan Ended Total Meteors F Rate 
2 13:05 14:31 86 7 0.9 4.9 
a 12:05 13 :30 85 0 1. 0.0 
29 14:15 =15:38 83 4 0.7 2.9 
30 10 :00 KS 4 192 10 0.9 ais 
22 10:45 12:30 105 4 0.9 23 
26 10:06 12:15 129 11 0.9 | 
Frep L. Troyer, Toronto, CANADA. 
Began Ended Total Meteors F Rate Cor.Rate 
9:15 10:45 90 5 0.5 I 6.6 
11:30 13:00 90 12 8.0 16.0 
14:00 16:00 120 13 6.5 13.0 
9:30 10:16 46 12 0.4 16.5 41.2 
11:14 12:18 124 8 3.9 9.6 
13:20 14:30 70 19 16.3 40.8 
14:30 15:30 60 17 17.0 42.5 
10:00 11:00 60 8 0.4 8.0 20.0 
11:00 12:00 60 6 6.0 15.0 


All plotted. 
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MICHIGAN GROUP. 
B. C. DArtinc, LANsinc, MICHIGAN. 
1930 Began Ended Total Meteors F Rate Cor.Rate Remarks 
July 16 9:32 10:57 8&5 7 1.0 5.0 5.0 
17 9:20 10:47 64 4 0.9 3.8 4.2 
18 12:50 13:50 60 3 0.5 3.0 6.0 
19 12:51 13:50 46 10 0.7 13.0 18.6 
25 12:10 15:07 140 22 1.0 9.4 9.4 2 others plotted. 
26 9:25 12:46 150 21 0.7 8.4 12.0 
27. =11:00 14:15 195 34 1.0 10.5 10.5 9 others plotted. 
28 11:45 14:00 135 34 1.0 15.3 15.1 11 others plotted. 
29 11:30 13:45 135 19 0.8 8.4 10.5 
30 =©11:35 14:45 140 23 1.0 9.9 9.9 1 other plotted. 
31 11:30 13:00 90 14 0.9 9.3 10.3 3 others plotted 
Aug. 4 13:13 15:30 137 44 1.0 19.3 19.3 (1) 
6 15:05 15:45 40 4 1.0 6.0 6.0 1 
S 1:25 13:55 210 24 0.4 6.9 i7.2 
10 =11:30 14:00 150 20 0.4 8.0 20.0 3 
11 10:25 13:55 210 46 0.5 3.3 26.2 (2) 
12 11:12 12:57 105 18 0.6 10.3 17.1 At Crystal Lake. 
17. 11:00 12:20 8&0 6 0.8 4.5 5.6 
18 9:32 12:30 90 4 0.9 + ae 4 3.0 
19 14:01 15:32 91 8 0.7 5.3 7.6 
20 12:30 13:15 4 4 0.8 5.3 6.6 5 others plotted. 
21 12:05 15:40 215 27 0.9 72 S32 
22 12:30 14:30 120 15 0.7 7.9 10.7 
26 11:30 12:30 60 Z 0.6 2.0 3.3 
27 11:21 13:51 150 5 0.5 2.0 4.0 
28 12:16 13:45 89 7 0.9 4.7 ois 


(1) 26 counted, 18 plotted. (2) 1 other plotted; at Crystal Lake. 


C. B. Forp, ANN Arpor, MICHIGAN. 


1930 Began Ended Total Meteors F Rate Cor.Rate Remarks 
Aug. 25 8:44 10:20 96 4 0.7 lt With D. Cardagan, 
26 9:20 11:00 100 6 0.8 { Crooked Lake 
27. «11:20 13:50 150 8 0.6 3.2 5.3 
28 12:16 13:45 89 8 0.9 
Counts by C. B. Ford and D. H. Nelson both observing. 
1930 Began Ended Total Meteors F 
Aug. 11 8:45 10:05 82 5 0.4 


10:05 11:05 60 13 
11:05 12 :05 60 10 
12:05 13 :05 60 10 
13 :05 14:05 60 13 


L. B. AnNprews, Great BLue Hii, MAssAcHusETTs. 
Counts by 3 observers, E.S.T. used. Perseids counted only; 14 plotted. 


1930 Began Ended Total Meteors ] 
Aug. 11 12:05 13 :05 60 23 0.4 
13 :45 14:45 60 39 
14:45 15:45 60 38 
15:45 16:45 60 43 
JAmes E. McKee, Mt. VErRNon, OHIO. 
1930 Began Ended Total Meteors | R Cor.Rat 
Aug. 24 9:00 10:35 95 5 1.0 2 i 
26 13:00 14:00 60 10 1.0 10 10.0 


Sept. 19 13:00 15:00 120 14 1.0 7 ( 7 () 
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RaApIANntTs BY G. W. RIpLeEy. 
A.M.S. 1930 
No. G.M.T. a 6 Meteors Wt. Remarks 
2185 Aug. 20.3* a +56° 6-8 Fair 4 Aug. 19, 4 Aug. 20. 
2186 Sept. 25.94 17 +27. Good 
2187 Aug. 21.92 21 20. Good 1 on Aug. 19, 1 Aug. 20 


mun 
nt 


2188 Aug. 19.92 25 +48 5-6 Good 1 on Aug. 20, 1 Aug. 21 
2189 Sept. 25.94 45.5 +13 6 Good 

2190 Aug. 21.92 46 +31 z Fair 1 on Aug. 20 

2191 Sept. 25.94 54 —1 4 Good 

2192 Sept. 19.3* 61 +38 5 Fair 3 on Sept. 18, 2 Sept. 20 
2193 Sept. 25.94 67.5 +20.5 7 Good 1 on Sept. 24 

2194 Sept. 25.94 82.5 +28 7 Good 

2195 Aug. 20.3* 338 —4 5 Good Aug. 18, 19, 21 

2196 Aug. 21.1* 342 22 7 Fair Aug. 18, 19, 20, 21 


*Average date. 


Flower Observatory, Upper Darby, Pennsylvania, 1930 October 18. 





A Meteoric Proof of the Earth’s Revolution About the Sun 


As proofs of the earth’s revolution about the sun, textbooks commonly give 
(1) the annual parallax of the stars, (2) the aberration of light, and (3), the an- 
nual shift in the spectra of the stars. Moulton adds the proof from the laws of 
motion. The observation of meteors gives another very simple proof of the 
revolution, which some may care to give with their teaching. 

If the earth were motionless and were the predominating body in the solar 
system as the Greeks in general believed, we would expect the meteoric particles 
to fall in approximately equal numbers from every direction. With an earth in 
motion according to the Copernican theory, the side in front should strike many 
more meteoric particles, just as when a person is walking through an ordinary 
rain, more drops of water strike him in front than in the rear. It is reasonable, 
therefore, to assume that the observed frequency of meteors should offer evidence 
as to whether or not the earth is in motion. 

From a diagram showing the orbital motion of the earth, it is easily seen 
that the point of the earth in advance is on the meridian at 6:00 A.M., also that it 
is farthest north at the autumn equinox, and farthest south at the spring equinox. 
If, therefore, the earth has this motion about the sun, meteors should be more 
frequent near 6:00 A.mM.; and in the northern hemisphere they should be more 
frequent in August, September, October, and November, than in the corresponding 
spring months, February, March, April, and May. 

Observation shows that this difference in frequency not only does exist, but 
it is very pronounced. Taking, for example, the observations of Schmidt, we find 
that around eight o'clock in the evening he observed about six meteors per hour 
on the average, while near four o’clock in the morning he observed eighteen per 
hour, or three times as many. For 6:00 A.M. and 6:00p.m. the observations are 
not so reliable, because at those hours there is often broad daylight, and twilight 
interferes for much more of the year. However, as far as they go, Schmidt’s 
observations indicate about four per hour at 6:00p.m. and fifteen near 6:00 A.M. 
Observers agree in the result that meteors are about three times as numerous in 
the morning hours as in the evening hours. The seasonal change is also quite 
pronounced. From the observations of Schmidt, the average hourly number for 
the whole night is six in the months of February, March, April, and May. For 
six months later, August, September, October, and November the corresponding 
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average is more than fourteen per hour. There is, therefore, a very great diurnal 


and also a large annual variation in the number of meteors observed. It is very 
difficult to explain this on any other reasonable assumption than that the earth 
is in motion about the sun, causing the front side to strike more meteoric particles 
than the rear. C. C. Wyte. 

University of Iowa, October 21, 1930. 





Fireballs Reported to the University of lowa 
Eight bright meteors, or fireballs, have been reported to the Department of 
Astronomy of the University of lowa from June 12, 1930, to October 10, 1930, in- 
clusive. The first of these meteors fell over central Illinois on the evening of 
June 12 at 8:06 (Central Standard Time, noon to noon reckoning). Professor 
E. B. Frost, of the Yerkes Observatory, forwarded a letter from E. G. Baity, of 
St. Louis, with an observation; and additional reports were secured from numer- 
ous points in Illinois and Indiana. The next bright meteor fell at 9:03 on the 
evening of June 23. It was observed by Harold A. Zahl, of the Physics Depart- 
ment of the University of Iowa, and additional reports were secured from several 
points in Jowa. Another fell at 11:59 on the evening 
observed by Theodore Mehlin, then at the Yerkes 
writer at that time. 


of August 22, and was 
Observatory, as was the 
Some additional observations were secured from points in 
Illinois and Wisconsin. On the evening of October 1, at 10:52, R. C. Huffer, of 
Beloit College, observed another brilliant meteor. 

Several bright meteors have been reported for the evening of October 10, 
1930. The first, about twice as bright as Venus, was observed by E. C. Johnson 
of the University of Minnesota, at 7:26 in the western sky. The next was ob- 
served through a window and from a lighted room by C, T. Elvey of the Yerkes 
Observatory, at 9:10 and in the northwesten sky. What was probably the same 
meteor was observed in the northern sky from Iowa City by one of 


the writer's 
students in astronomy. A third was obseved in the 


western sky by another 
student, and the fourth is announced in a newspaper clipping received from Indi- 
ana. It was observed in the eastern sky from near Crawfordsville, Indiana, at 
about 10:00p.m. An automobile near Crawfordsville was damaged by something 
which the driver at first thought was a bullet. Examination showed it was not 
a bullet, and the report suggests that a stone from the meteor struck the car. 
What evidence there is, we cannot as yet say. C. C. Wyute. 
University of Iowa, October 21, 1930. 


VARIABLE STARS 


Monthly Report of the American Association of Variable Star 
Observers for September, 1930 


The name of the Godfrey Club—GD—appears in our records for the first 
time and represents the activities of an organization working ur 
of our Mr. Gaebler of Watertown, Wisconsin. Success to tl 
group coOperation. May others follow. We also welcome to the ranks of ob- 
servers Mr. Henry Bunting of Madison, Wisconsin, now a student at Yale Uni- 


ider the direction 





lis latest evidence of 


ae 


versity. Messrs. Waterfield and Stein of Bloemfontein, South Africa, submit 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING SEPTEMBER, 1930. 
July 0 = J.D. 2426158 ; 


J.D.Est.Obs. 


V Ses 
000339 
182 11.4 Bl 
S ek 
001032 
182 9.7 Bl 
gée G5 Pt 
X AND 
001046 
160 10.2 Ch 
190 11.2 Lj 
192 11.3 Lj 
202 11.6 Lj 
206 11.8 Lj 
214 11.9 Lj 
216 11.9 Lj 
218 12.1 Lj 
T Cer 
001620 
6.6 TE 
5.8 Tf 
ais 681L 
aro be Tt 
T Ann 
001726 
160 11.8 Ch 
222 14.0 Pt 


190 
208 


+ as 
001755 
160 10.6 Ch 
188 9.0 Jo 
199 8.7 Jo 
202 9.0 Jo 
205 88 Jo 
209 10.1 Me 
211 89Jo 
216 10.3 Me 
2i7 651L 
222 9.0 Pt 
223 9.5 Fd 
R Anp 
001838 


160[11.8 Ch 
223[12.4 Ma 
S Tuc 
001862 
182[13.2 Bl 
S Cer 
001000 
160[11.2 Ch 
208 11.5 Tf 
214 11.4L 
2eZ 11.0 Pt 
T PHe 
002546 
182 12.7 Bi 
Y Cep 
003179 
214 11.4L 


J.D.Est.Obs. 


U Cas 
004047 
217[13.9 L 
RW Anpb 
004132 
217[13.9 L 
— CAs 
004746b 
222 10.6 Pt 
W Cas 
004958 
188 12.0 Jo 
199 11.5 Jo 
202 12.0 Jo 
205 11.5 Jo 
211 11.2 Jo 
216 10.9 Jo 
222 11.0 Pt 
U Tuc 
005475 
178 84En 
182 8&9 Bl 
Z Cer 
OITOIO2Z 
211[12.9 L 
222 13.0 Pt 
UZ ANpb 
011041 
223[12.7 Ma 
5 Pse 
011208 


214 11.61 
222 11.5 Pt 
R Psc 
012502 
213 11.3 Ah 
222 115 Pt 
RU Anp 
013238 
160 10.8 Ch 
222 13.0 Pt 
Y ANpb 
013338 
160[11.5 Ch 
X Cas 
014958 
206 9.9 Jo 
213 10.6 Jo 
214 10.6 Bn 


X CAs 

014958 
216 10.7 Jo 
222 10.6 Bn 


222 9.8 Pt 
235 10.6 Bn 
U Perr 
015254 
216 8.7 Pt 
S Ari 


015912 
214 13.3L 
216 12.2 Pt 


R Art 
021024 
160 7.7Ch 
195 96Fd 
200 10.1 Fd 
211 10.5GD 
213 10.5 Ah 
214 10.5 Ah 
214 10.0L 
214 10.5 Mc 
215 10.7 Ah 
216 10.7 Pt 
218 11.0 Ah 
W AnNpD 
021143a 
160 8.7 Ch 
216 10.5 Pt 
T Per 
021258 
187 8.7 Jo 
201 8.7 Jo 
206 8.6 Jo 
207 8.8 Ah 
209 8.6 Ah 
212 8.7 Me 
213 88Jo 
216 8.7 Pt 
217 8.7 Ah 
223 87Fd 
228 8.4Me 
232 8.7 Me 
Z Cep 
021281 
216 14.2 L 
o CET 
021.403 
130 4.0 Wf 
137 4.1 Wf 
139 3.8 Wf 
145 3.9St 
153 4.0 Wf 
153 3.6 St 
158 4.0 WE 
159 4.0St 
160 3.8 Wf 
160 3.6Ch 


August 0 = J.D. 2426189 ; 
J.D.Est.Obs. 


J.D.Est.Obs. 


o CET 
021403 
162 3.9Wf 
179 42WeE 
180 4.4St 
181 4.4 Wf 
184 4.5 St 
187 4.6St 
188 4.7 Wf 
189 43 Jo 
190 3.9 Tf 
195 44L 
207 5.0Jo 
208 5.2 Tf 
at S51 
213 6.0 Ah 
213 6.0 Ma 
213. 47 Jo 
219 3.5 £4 
215 6.1 Ah 
216 6.0 Pt 
216 48 Jo 
216 5.8 Gy 
219 61 Ah 
220 6.1 Me 
223 5.9Ma 
224 6.8Gy 
239 7.3 Gy 
S Per 
021558 
189 8.5 Jo 
201 8.5 Jo 
206 8.4 Jo 
207 9.3 Ah 
209 9.4 Ah 
212 89 Me 
213 8.5 Jo 
216 9.5 Pt 
217 9.2 Ah 
223 9.3 Fd 
228 88 Me 
232 8.9 Me 
R Cet 
022000 
189 8.0 Jo 
195 9.4L 
207, 8.1 Jo 
213 82Jo 
214 9.4L 

RR PER 
022150 
214 9.4L 
216 9.1 Pt 
U Crt 
022813 
216 7.4( iV 
216 7.7 Pt 
224 7.7 Gy 


RR Crp 
022980 
216[13.7 L 
R Tri 
023133 
8.8 Jo 
8.6 Tf 
8.5 Jo 
8.0 Jo 
8.5 Gy 
7.8 Jo 
8.3 Ah 


188 
190 
194 
205 
206 
207 
207 
208 
209 
213 
213 7BIo 
214 8.2 
214 7.2) 
A a we 
215 8&2 
216 8.2 
216 79 

216 8.0 Gy 
217 
218 
219 
223 7.3Fd 
239 


220 8.0 Me 
W Per 
024356 

189 10.3 Jo 

205 9.2 Jo 

207 9.3 Jo 

213 9.9 Jo 

214 99Mc 

215 9.9 Me 

216 10.5 Pt 

216 10.2 Mc 

222 9.7 Me 

223 10.3 Fd 
U Art 
030514 

2160 12.2 L 
X Cer 
OZL4OI 

195 11.0L 

214 11.8L 

216 11.1 Pt 
Y PER 
032043 

213 10.1 Ah 

214 10.0 Ah 

216 9.9 Ah 

216 10.0 Pt 

217 9.8 Ah 

218 9.7 Ah 


September 0 = J.D. 2426220 
J.D.Est.Obs. 


J.D.Est.Obs. 
Y PER 


T For 
03252 
208 


214 84Ma 
216 9.0 Pt 
W Tau 
042215 
206 10.1 L 
207 9.8 Jo 
211 10.0 Jo 
216 10.0 Pt 
S Tau 
042309 
214 9.8Ma 
216 10.0 Pt 
T Cam 
043065 
8.5 Jo 
8.4 Jo 
8.2 Jo 
2u1 78. 
216 7.6 Pt 

RX Tau 
043208 
9.1L 
95 Pt 
R Ret 
043263 
171 115 Bil 
177 11.7 Bl 
186 11.8 Bl 
X Cam 
043274 
206 11.1 L 
216 10.1 L 
216 10.5 Pt 
R Dor 


043502 


189 
206 


211 


211 
216 


5 
= 


BI 
5 Bl 
BI 


045307 
205 12.11. 
R Lepr 
OJ55T4 

Aik ¥ 
6.8 Pt 


205 
>) 








VARIABLE STAR OBSERVATIONS RECEIVED DURING 


J.D.Est.Obs. J.D.Est.Obs. 


V Or! 
050003 
206 13.0 L 
T Ler 
050022 
222 12.4 Pt 


R Aur 
050953 
207 7.8 Ah 
209 8.0 Ah 
213 8.0 Ah 
214 7.9 Ah 
215 80Ah 
216 8.1 Ah 
217 81Ah 
218 8.1Ah 
219 82Ah 
Z22 $3 Pt 
S Aur 


052034 
217 11.0 Mc 
222 9.3 Pt 

W Avr 

052036 
206 10.3 L 
216 10.4L 
222 10.8 Pt 
S Or 
052404 

9.1 Ma 
9.2 Pt 
T Ort! 

0530054 
200 10.3 L 
205 10.2 L 
206 10.2 L 
208 10.2 L 
210 10.21 
211 10.4L 
212 10.5 L 
214 10.4L 
214 98 Ma 
215 10.3 L 
217 103 L 
219 10.4L 
221 10.5 Pt 
222 10.4 Pt 
223 10.7 Pt 

AN Ort 

053005t 
27 Ti6L 
S Cam 
053068 

9.2 Pt 

RR Tau 

053326 
193 11.0L 
195 10.9 L 
200 10.8 L 
205 10.7 L 


214 
221 


>? 


J.D.Est.Obs. 


RR Tau 

053326 
206 11.0 L 
208 10.8 L 
210 10.8 L 
211 11.0L 
212 10.9 L 
214 10.8L 
215 10.9L 
216 11.0L 
217 11.0L 
219 10.9L 

RU 


1 

206 12.8 L 
222 12.8 Pt 
SU Tau 
054319 
193[13.0 L 
195[13.0 L 


208[11.6 L 
219 13.5 L 
U Ort 
054920a 
207 10.1 Fd 
213 10.0 Ah 
222 9.8 Pt 
V Cam 
054974 
211 122L 
Z Aur 
055353 
713 10.9 Pt 
16 
216 10.6 Pt 
217 10.7 Pt 
221 10.8 Pt 
222 1S Pt 


> 1 
323 100 Pt 


11.1 Me 


R Oct 
055086 
166 8.0 Bl 
171 8&2 Bl 
177 8.1 Bl 
182 8.1 En 
186 8&3 Bl 
X AUR 
060450 
190 10.4 Lj 
192 10.3 Lj 
197 98 Lj 
200 9.8 Lj 
205 9.4L; 
206 8.1L 
214 9.2L; 
216 8.6 L 
Ziy BS 44 
219 921; 
222 82Pt 
V Aur 
061647 
206 9.2L 
V Mon 
001702 
222 8.2 Pt 
AG AUR 


062047 
206 10.1 L 
216 9.4L 

R Mon 

063308 
222 11.8 Pt 

S Lyn 

063558 
211 13.0 L 
222 13.6 Pt 


Y Mon 


X Mon 
065208 
216 84L 
R Lyn 
063355 
207 8.9 Ah 
209 8.9 Ah 
Za «=6S6L, 
213 8.8 Ah 
214 88 Ah 
215 8&8 Ah 
216 88 Ah 
217 8&8Ah 
218 8.7 Ah 
219 86Ah 
222 8.0Pt 
V CM 


070109 
216 10.3 L 


J.D.Est.Obs. 


TW Gem 
070122c 
223 8.1Pt 
R CM1 
070310 
216 7391. 
V Gem 
071713 
223 WAZ 
S CM 
072708 
223 7.9 Pt 
T CMr 
072811 
223 11.8 Pt 
S Vor 
07 3173 
9.4 Bl 
171 9.6 Bl 
177 9.9 Bl 
186 10.8 Bl 


U CM 


166 


1711 13.0 Bl 
V UMa 
090151 

200 10.51 

200 10.5 Be 


214 10.3 Me 


217 10.3 L 
RX UMA 
090567 
200 11.3 L 
217 10.7 L 


RW Car 
OO0T868 
161 9.4En 
171 9.9 Bl 
72 9.5 En 
177 98 Bl 
179 9.7 En 
186 9.8 Bl 
188 98 Ht 
Y VE! 
002551 
171 12.8 Bl 


J.D.E 


of Variable Star Observers 


SEPTEMBI 
Y VE! 
092551 
12.5 Bl 
11.3 Bl 


R ¢ 


177 


186 


yO “~INININI 


ee eee ee ee | 


89 7.4Ht 


(93178 
208 12.1 Be 
208 12.0] 
R Leo 
094211 


161 7.5F1 
171 &2Bl 
172 84E) 
177 8&6BI 
179 87 Ei 
186 8&8 Bl 
188 1H 
189 8&7 En 
Zz 4 
171[12.6 Bl 
188112.3 He 
W V1 
171 10.9 Bl 
172 11.2 EF: 
177 11.0 Bl 
179 11.3 Fi 
186 11.0 Bl 
RZ ( 


ui 
uw 
N 


k, 1930. 


J.D.Est.Obs 
RZ Car 
I03 »7 0 


188[13.1 Ht 


R UMa 
103769 
184 11.9 Ch 
201 10.4 Jo 
206 9.9 Jo 
207 10.2 Ah 
207 10.6 Wd 
209 10.0 Ah 
210 9.8 Wd 
211 94Jo 
213 9.2 Jo 
213 9.5 Ah 
214 9.4Ah 
215 9.3 Ah 
216 9.1 Ah 
216 8.6 Jo 
216 9.4 Gy 
217 9.0 Ah 
218 89 Ah 


219 8.9 Ah 


219 9.5 Wd 


224 8.4Wd 
226 8.5 Wd 
440 8.3 Wd 
230 8.2 Wd 
239 7. Gy 
V Hya 
lO] 0 
171 6.7 Bl 
172 7.1 En 
178 6.5 Bl 
179 7.4En 
186 6.0 Bl 
RS Hya 
TOJO2S 
171 14.0 Bl 
RY ¢ 
[11561 
161 10.8 En 
171 11.2 Bl 
172 11.2 En 
178 12.2 Bl 
179 12.0 En 
186 12.2 Bl 
i88 12.1 Ht 
RS Cen 
161 9.7 En 
171 2 Bl 
172 9.2 En 
178 9.1 Bl 
179 9.2 En 
i860 8.7 Bl 
188 9.0 Ht 
189 8.7 En 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING SEPTEMBER, 
J.D.Est.Obs. 
V 


J.D.Est.Obs. 
X CEN 
114441 

171 12.7 Bl 

178 12.5 Bl 

186 11.8 Bl 

AD CEN 
114858 

188 9.3 Ht 
W CEN 
115058 

171 12.5 Bl 

178 12.6 Bl 

186 12.2 Bl 

188 12.2 Ht 
SS Vir 
122001 

4 7.3L 
T CVn 
122532 

201 10.5 Pt 
U Cen 
122854 

171 13.0 Bl 

178[12.9 Bl 

179[11.1 En 
T UMa 
123160 

184 9.1Ch 

188 9.2 Jo 

190 9.6 Ah 

199 9.8Jo 

199 10.8 Fd 

201 10.8 Pt 

205 eee 

207 10.5 Ah 

209 10.6 Ah 

210 11.0 Wd 

212 10.9 Ma 

213 11.0 Jo 

214 11.0 Ah 

215 11.0 Ah 

216 11.2 Ah 

216 131.5 Jo 

217 11.0 Ah 

218 11.2 Ah 

228 11.2 Ma 
R Vir 
123307 

184 10.0 Ch 

201 11.5 Pt 

RS UMa 
123459 

184[13.2 Ch 

201 14.5 Pt 

212[12.6 Ma 

214/132 Bn 

235[13.2 Bn 
S UMa 
123961 

184 11.4Ch 


J.D.Est.Obs. 


S UMa 
123961 
188 11.8 Jo 
189 11.9 Lj 
190 11.6 Lj 
190 11.4 Ah 
192 11.9 Lj 
199 1 
201 1 
202 1 
206 1 
206 1 
207 1 
209 11.6 Ah 
204 32) 13 
214 11.6 Ah 
216 11.1 Mec 
216 12.2 Lj 
217 11.6 Ah 
218 11.6 Ah 
218 12.2 Lj 
230 10.6 Wd 
RU Vir 
124204 
205[11.6 L 
U Vir 
124606 
195 9.3L 
201 9.1 Pt 
U Ocr 
132283 
172 9.2 Bl 
173 9.3 En 
178 98 Bl 
186 10.0 BI 
V CVn 
131546 
207 84GD 
209 8.1GD 
210 85GD 
211 84GD 
215 84GD 
222 7.8GD 


223 7.4GD 
224 78GD 
228 7.5,GD 
229 7.6GD 
230 7.1GD 
231 7.82GD 
fe 2D 
R Hya 


126 92 BI 
188 9.5 Ht 


J.D.Est.Obs. 


S Vir 

132706 
170 7.0Ch 
172 69En 
179 7.3 En 
188 7.5 Ht 
201 77 Pt 
RV CEN 

133155 
172 7.9 Bl 
173 8.3En 
178 8&4Bl 
180 8.2 2En 


186 7.8 Bl 
189 8.0 Ht 
T UMr 
133273 
207 12.5L 
T CEN 
133633 
172 74En 
172 7.1 Bl 
178 7.7 Bl 
180 7.5 En 
186 7.8 Bl 
188 7.8En 
i88 8&2 Ht 
RT Cen 
134236 


172 10.1 Bl 
173 10.4En 
178 10.0 Bl 
180 10.4 En 
186 10.2 Bl 
188 10.1 Ht 
R CVn 
134440 
201 10.4 Pt 
207 10.8 Ah 
209 11.0 Ah 
214 11.2 Ah 


178 10.0 Bl 
180 10.0 En 
186 9.0 Bl 
189 9.5 Ht 
Z Boo 
140113 
195 9.7L 





J.D.Est.Obs. 


RU Hya 
140528 
172 13.4 Bl 
178 12.6 Bl 
186 11.2 Bl 
188 11.4 Ht 
R Cen 
140959 
161 
172 
173 
178 
180 
186 
189 
189 6. 


A Het dd wk 


190 89Lj 
192 89Lj 
199 911} 
200 8.6 Jo 
201 9.0 Pt 
202 9.1 Lj 
205 88 Jo 
206 9.2L} 


199 8&8 Jo 
201 82 Pt 
205 8.3Jo 
207. 8.5 Ah 


Boo 


142539a_ 


208 
209 
209 


?) 
oO 


fe 


mR ORM MMONWO 
—_— 
o 


ee 
> 
>-S> 
a) 


0 Ah 


>> 
= 


oF 


NININININI 90 00 90 DO NI OHO DONID O 
© 00 
pais 
a 
i) 


8 Al 
8.7 GD 
8.4GD 
7.6 Me 
7.6 Sf 


< CAM 


142584 


9.0 Ch 
8.3 Jo 
8.2 Jo 
8.4 Br 
8.5 Ah 
8.4 Ah 
8.4 Jo 
8.0 Br 
8.5 Ah 
8.2 Ah 
8.2 Ah 


R Boo 


143227 


eed 
n 
a 
> 


ee ee eee 
‘ iq 


N10 00 NICO SININININININTQ NININI NT NG 
mMoDooODnDNBDANNDYNAG Nin 


1930. 
J.D.Est.Obs, 


R Boo 
143227 
216 7.9 Ah 
217 8.1 Ah 
218 8.1 Ah 
218 8.0L; 
219 8.0Ah 
220 8.0Lj 
228 8.6 Al 
231 86GD 
V Lis 
143417 
205 10.1 L 
S Lep 
144646a 
173[12.1 En 
180[12.1 En 
U Boo 
144918 
188 12.0 Ch 
229 11.8 Al 
Y Lup 
145254 
173[13.7 En 
178[13.7 Bl 
180[13.7 En 
S Aps 
145971 
161 10.3 En 
172 10.0 Bl 
172 10.1 En 
178 10.3 Bl 
180 10.4 En 
186 10.0 Bl 
188 10.3 En 
189 10.4Ht 
RT Lis 
150018 
201 Ti7 Pt 
T Lis 
150519 
188] 12.7 Ch 

rT ie 
150605 
205 13.5 L 
S Lis 
I51520 
188 12.4Ch 
201 12:5 Pt 
206 12.5 L 
S Ser 
151714 
188 11.5 Ch 
195 11.4 Be 
195 11.5L 
201 10.8 Pt 
S CrB 
151731 
186 12.5 Ch 
201 12.1 Pt 





RK) R45 FR) KY) 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING SEPTEMBER, 1930, 


J.D.Est.Obs. 
S CrB 
151731 

209 11.0 GD 

214 10.2 Ah 

215 10.3 Ah 

216 10.2 Ah 

217 10.1 Ah 

218 10.0 Ah 
RS Lis 


186 10.3 
206 10.4L 
RU Lis 
152714 
188 13.0 Ch 
206[13.8 L 
R Nor 
152849 
172 9.6Bl 


174 9.7 En 
180 9.4 En 
181 9.0 Bl 
186 9.0 Bl 
189 9.0 En 
X Lis 
153020 
172 12.3 Bl 
181 12.3 Bl 
186 12.6 Bl 
W Lip 
153215 
172 13.0 Bl 
S UMi 
153378 
179 8&8&Ch 
188 8.4Jo 
190 87 Lj 
192 &8sLj 
197 88&Lj 
199 8.9L} 
199 8.3 Jo 
201 8.5 Pt 
202 8 8Lj 
205 8.4Jo 
206 8.8 Lj 
206 8.5 Gy 
210 8.7 Me 
213 8.5Sf 
213 8.4Jo 
213 8.6 Ah 
214 86Ah 
214 8&8Lj 
215 85 Ah 
216 8.6 Ah 
216 8.7 Lj 
216 8.6 Gy 


J.D.Est.Obs. 


S UM 
153378 
217. 8.6Ah 
218 85 Ah 
218 8&8Lj 
224 8.6Sf 
224 7.9 Al 
228 8.5 Me 
239 8.4 Gy 
U Lis 
153620a 
181 9.4Bl 
186 9.5 Bl 
T Nor 
153054 
174 89En 
180 9.7 En 
189 10.1 Ht 
Z Lis 
154020 
181 12.5 Bi 
R CrB 
154428 
170 6.2Ch 
179 6.1Ch 
186 6.0Ch 
188 6.0 Jo 
189 6.1Ch 
190 6.2L} 
190 6.1 Tf 
192 6.2L} 
193 6.1 Be 
193 6.0L 
194 6.0L 
194 6.1 Be 
195 6.2Fd 
195 6.0L 
197 59Tf 
198 6.1 Be 
199 6.2L) 
199 6.0 Jo 
200 6.1 Be 
200 6.0L 
201 6.2 Pt 
202 6.2L} 
203 6.2 Lj 
203 6.2 Pt 
203 6.0L 
204 6.0 Be 
204 6.1 Pt 
205 6.0 Be 
205 6.2 Wd 
205 5.9 Jo 
205 6.0L 
206 5.9L 
206 5.9GD 
206 6.2 Lj 
207. 6.0GD 
207, 6.0 Wd 
207. 6.1 Ah 


J.D.Est.Obs. 


R CrB 
154428 
207 6.2 Pt 
207 6.0L 
208 6.0L 
208 6.1 Be 
208 5.9GD 
208 6.0 TE 
208 6.2 Pt 
209 6.0 Ah 
209 6.1 Me 
209 6.0GD 
209 61GD 
210 6.2Wd 
211 6.2 Pt 
212 6.0 Be 
212 6OL. 
213 6.1 Ah 
213 6.1 Pt 
213 6.0Jo 
214 6.4Mc 
214 6213 
214 6.0Ah 
214 6.2 Pt 
215 6.2 Be 
215 6.0TE£ 
215 6.2Me 
215 6.2L; 
215 6.0 Ah 
216 6.1 Gy 
216 6.2L) 
216 6.1 Ah 
216 6.2Pt 
216 6.0L 
217 6.0L 
217 6.1 Ah 
217 6.2L; 
218 6.2L) 
218 61Ah 
219 61Ah 
219 6.2L; 
219 6.1 Be 
220 6.2 Me 
220 621} 
222 6.1 Me 
2s 62 Pt 
223 6.2 Fd 
224 6.2 Pt 
224 6.1 Wd 
228 6.0 Wd 
228 6.3 Me 
229 6.3 Me 
229 6.2 Pt 
230 6.2 Pt 
230 6.1 Wd 
231 6.2GD 
234 6.2 Me 
X CrB 
154536 


189 13.5 Ch 


J.D.Est.Obs. 


X CrB 
154536 
205 13.5 L 
R SER 
154615 
186[12.6 Ch 
V CrB 
154639 
6.8 Ch 
6.5 Pt 
7.0 Md 
R Lis 
154715 
188 9.9 Ch 
206 10.5 L 
R Lup 
154736 
174 10.6 En 
180 10.2 En 
RR Lis 
155018 
206[ 14.0 L 
Z CrB 
155229 
187 10.1 Ch 
200 ILL 
RZ Sco 
155823 
161 9.3 En 
174 10.2 En 
180 10.4 En 
201 11.9 Pt 
Z Sco 
10002T 
161 10.3 En 
172 10.0 Bl 
174 10.1 En 
180 10.1 En 
181 10.5 Bl 
200 10.0 L 
RR Her 
160150 
7.9 Me 


189 
201 


215 


U Ser 
160210 
195 11.2 Be 
201 11.6 Pt 
208 11.6 Ma 
228 11.4 Ma 
X Sco 
160221a 
181[13.0 Bl 
SX Her 
160325 
‘ARS 
7.9L 
7.8 Be 


203 
215 


215 


J.D.Est.Obs. 


W 
T005I9 
181[13.8 Bl 
RU Her 
160625a 
187 13.7 Ch 
207 14.1 L 

X Sco 
161122a 
172 13.0 Bl 
= Sco 
161122b 
172 11.5 Bl 
174 12.0 En 
180 12.6 En 
181 12.6 BI 
-01 13.3 Pt 
W CrB 
161138 
-01 13.0 Pt 
W OpuH 
101007 
5 1Z4L 
V Opu 
162112 
201 9.4 Pt 
203 10.2 L 
ae BS TE 
212 9.9 Me 
U Her 
162119 
186 11.5 Ch 
201 11.4 Pt 
202 11.0 lo 
205 10.7 Jo 
207 10.7 Jo 
213 10.5 Jo 
216 10.4 Jo 
223 10.2 Fd 
231 10.9 Sf 


Sco 


Z Her 
162542 
204 53 Beg 
215 54Beg 
222 5.1 Bg 
228 48 Be 
231 4.7 Bg 
233 4.7 Bg 
SS Her 
162807 
201 92P 
202 12.0 Jo 
203 9.0L 
13 R29Sf 
216 9.5] 
228 10.1 Sf 
231 10.5 Sf 
234 11.0Sf 


J.D.Est.Obs. 


T OpxH 
162815 
181[12.8 Bl 
188 13.3 Ch 
S Oru 
162816 
172 11.1 Bl 
181 11.8 Bl 
W Her 
163137 
187 12.8 Ch 
203 12.1 Pt 
208 11.9 Ma 
228 11.1 Ma 
235 11.0 Ma 


R UMi1 
163172 
188 8.8 Jo 
200 8.8Jo 
205 8.6 Jo 
209 9.4Mc 
213 8.9 Jo 
214 9.1Mc 
216 8.8 Jo 
R Dra 
163266 
186 12.0 Ch 
190 12.1 Lj 
192 12.1 Lj 
199 12.2 Lj 
m2 12.3 4 
203 12.5 Pt 
206 12.2 Lj 
208 12.8 Ma 
214 12.0 Lj 
216 12.0 Lj 
218 12.1 Lj 
235 11.7 Ma 
RR Opu 
164319 


176 10.0 En 
180 10.2 En 


203 8.2 Pt 
207 8.4L 
S Her 
164715 
188 7.6Jo 
200 8.5Jo 
204 8.3 Pt 
205 8.5Jo 


207 8.4 Ah 
2709 86Ah 


213 8.8Jo 
214 86Ah 
215 8.6 Ah 
216 8.7 Ah 
216 8.9 Jo 
217 8.8Ah 
218 88Ah 
219 9.0 Ah 
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J.D.Est.Obs. 
RS Sco 
164844 

161 69En 

172 64Bl 

176 7.2En 

180 7.2 En 

182 7.2 Bl 
RR Sco 
165030a 

161 63 En 

172 6.0B1 

176 6.2En 

180 6.1 En 

181 6.5 Bl 
SS Opn 
165202 

204 12.4 Pt 
RV Her 
165631 

204 15.1 Pt 

205 14.0 L 

228 12.1 Al 
RT Sco 
165636 

172 13.3 Bl 

181 12.6 Bl 
R Oru 
170215 

170 9.4Ch 

188 9.8 Jo 

199 9.7 Jo 

202 1S Jo 

203 10.7 L 

204 11.1 Pt 
RW Sco 
170833 

181 13.1 Bl 
Z Oru 
171401 

189 10.7 Jo 

201 11.2 Jo 

204 11.2 Pt 

205 11.4 Jo 

207 11. 

209 11. 4: Ah 

214 11.0 Ah 

216 10.9 Ah 

218 11.0 Ah 
RS Her 
171723 

204 11.5 Pt 

213 10.4 Ah 

214 10.2 Ah 

215 10.0 Ah 

216 10.3 Ah 

217 10.1 Ah 

218 9.9 Ah 

239 9.0Md 


J.D.Est.Obs. 
S Ocr 
172486 

181 12.4 Bl 

182 12.0 En 

189 12.0 Ht 
RU Opu 
172809 

204 13.6 Pt 

207 13.8 L 

228 11.9 Ma 
RT Ser 
173411 

208 12.5 Be 

208 12.4L 
RU Sco 
173543 

172 10.6 Bl 

175 10.3 En 

181 10.3 Bl 

183 10.2 En 
SV Sco 


174162 
181 12.2 Bl 
183 12.6 En 
189 11.8 Ht 

RS Oru 

174406 
204 11.1 Pt 

U ArRA 

174551 
175 11.9 En 
183 12.6 En 

RT Opn 

175111 

208[12.8 L 
RY Her 

175519 
208 97 L 
204 10.0 Pt 
213 9.7 Ma 
228 11.2 Ma 
235 11.6 Ma 
239 12.1 Md 

R Pav 

180363 
175 93 En 
183 10.3 En 
189 10.3 Ht 

T Her 

180531 
189 84]Jo 
201 8.4Jo 
203 8.7L 
204 9.1 Pt 
205 8.7 Jo 


J.D.Est.Obs. 


T Her 
180531 
207 9.3 Ah 
209 9.3 Ah 
209 9.9 Me 
211 9.4GD 
213 9.7 Jo 
213 9.5 Ah 
214 9.6 Ah 
215 9.7 Ah 
215 10.0 Me 
216 10.5 L 
216 9.9 Jo 
216 9.8 Ah 
217 9.8 Ah 
218 10.1 Ah 
222 10.5 Me 
223 10.8 Fd 
224 11.2 Al 
W Dra 
180565 
208 12.7 L 
X Dra 
180666 
208 12.7 L 
Nov Oru 
180911 
204[11.9 Pt 
RY Oru 
181103 
204 11.9 Pt 
W Lyr 
181136 
189 8.4 Jo 
194 8.5 Jo 
204 9.1 Pt 
205 8.7 Jo 
207 9.0 Ah 
208 8.9L 
209 9.2 Ah 
210 9.4Wd 
211. 10.0GD 
213 9.6 Jo 
213° 9.4Ah 
214 9.7 Ah 
215 9.4 Ah 
216 9.7 Ah 
216 9.8 Jo 
217 9.7 Ah 
217 10.1 Wd 
218 9.8 Ah 
219 99Wd 
224 10.0 Al 
228 10.2 Wd 
RV Sar 
182133 
172 9.2 Bl 
175 9.2En 
181 10.3 BI 
183 10.4 En 


J.D.Est.Obs,. 
SV Her 
182224 
209[13.7 L 
224[12.7 Al 
T Ser 
182306 
184 9.1 Ch 
204 9.8 Pt 
SV Dra 
183149 


209/13.3 L 
X OpH 
183308 

184 

188 

194 

194 

199 

202 


~~ 
oN 
is ea a 
o> 


“Mey 


Ce VO 


209 
211 
214 
215 7.9 Ah 
216 8.0Ah 
217 7.9 Ah 
218 7.9 Ah 
219 80Ah 
229 8.0 Al 
231 8.2 Me 
232 8.4Al 
RY Lyr 
184134 
173 11:7'Ch 
195 12.3 L 
207 14.0 Pt 


3 
ONINININNNNNN( 
StnwOws,lbh Ww 


R Sx T 

184205 
147 6.4GD 
182 58GD 
188 5.5Jo 
i88 5.6Ch 
190 4.9 Tf 
190 5.7 Lj 
193 4.9 Be 
197 5.0 Tf 
198 5.0L 
198 5.0 Be 
199 5.4 Jo 
199 5.4L; 
201 52P% 
202 6.3Mc 
202 5.6L; 
202 57 Jo 


J.D.Est.Obs. 
R Sct 


203 
203 
204 
204 
205 
205 
205 
206 
206 
206 
207 
207 
207 
208 
208 
209 
209 
209 
209 


209 


210 


210 


210 


De NVNb 


iy NG 


SON 


CUA D UU UA AD) UA TN TTD) Ut un 


A ee bt 


Ww U 


imaNpN 
AS". 
> 


wmNIUINTO 

so , 
kD eke ee 
mn IQ 


UU ETA AD TUT DS) UTS 
a 
oO 


a 


eR Rin NI DN 


Q 


ee ee 


A Sia A 
Qs 


UGQIW St 
= 


— 


S Dur Myr ns IA TA UT St 
DY SOUMNUS 
St lentes lenlenl ol -leslacisclenlt ele 


J.D.Est.Obs. 
R Scr 
18 {205 
228 5.7 Ma 
228 5.7 Me 
228 5.9 Wd 
229 5.8 Pt 
230 5.9GD 
20 «S47 Pt 
231 5.9 Me 
231 5.9Bg 
232 5.7GD 
234 61Me 
S Ser 
184 208 
Zao ta Be 
Nov AoL 
184300 


205 10.7 Jo 
207 11.7 Pt 
211 11.6 Pt 
211 10.8 Jo 
216 10.5 Jo 
225 118 Pt 
229 Vis Pt 
235 10.9 Ma 
RX Lyr 
185032 
207 11.4 Pt 
S CrA 
1854374 
175 11.7 En 
181 11.9 Bl 
183 11.9 En 
ST Sc 
185512a 
184 11.0 Ch 
209 8.1L 
209 8.1 Be 
R CrA 


181 13.0. Bl 
Z Lyr 
185634 

173 11.8 Ch 

195 9.6L 

207 9.4 Pt 

Ze 928 

RT Lyr 
185737 

173 14.0Ch 

195 12.0L 
R Aor 
190108 

184 11.6 Ch 

190 11.4 Ah 








of Variable Star Observers 561 
VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1930. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Aor T Sar te. Ge RV Ao. x Cyc SY Ao. 
190108 IQIOI7 191350 193509 194632 200212 
207 114Ah 185 13.0Ch 207 10.6 Pt 205 10.4L 213 66Me 209[14.3 L 
207 11.6 Pt 207 12.5 Pt U Lyr 211 10.0Pt 214 63Ah 211 13.6 Pt 
209 11.7 Ah 209 11.7 L 191637 216 99Br 215 64Ah 214[13.8 Br 
213 118Ah 209 11.8Be 207 9.0Pt TT Cye 215 64Me BU Cyc 
214 11.5 Ah R Ser AF Cyc 193732 215 64Bg 200250 
zie 41.5 Ah IQIO19 192745 210 8.1 Bg 216 6.4Ah ies ps Lj 
216 11.5 Ah 175 66En 207 67Ah 220 7.6Bg 217 65Ah its bes 28 Lj 
217 11.4Ah 183 68En 209 69Ah 231 78 Bg 217 64Wd 217[12.7 Lj 
218 11.4Ah 184 7.0Ch 212 68Ah 233 78Bg 218 6.5 Ah S Cye 
V Lyre 207 78Pt 213 68Ah T Pav 219 66Ah 200357 
190529a 209 7.8Be 214 68Ah 193072 219 6.6 Wd_ 186[13.3 Ch 
173 9.7Ch 209 80Me 215 69Ah 176 13.2En 220 64Bg 201[13.8 Be 
207 10.3Pt 211 7.8L 216 68Ah 182 126Bl 224 66Wd 214[14.3 Br 
RX Scr 215 81Me 219 68Ah 188 11.5 En 228 68 Wd R Cap 
190818 228 8.3 Me TY Cye 189 11.7Ht 228 6.7 Me 200514 
175 11.0 En RY Scr 192928 RT Cye 228 66Be 185 12.8Ch 
183 11.4 En 191033 173 11.8 Ch 194048 229 6.6M 211 11.7 Pe 
184 11.0Ch 172[13.0 BI 205 12.8 I 173 7.3Ch 230 7.1 Wd 211 11.7L 
207 11.0Pt 174[12.5 En 207 13.0Pt 188 83Jo 231 6.7 Bg S AOL 
211 12.3L 182/13.2Bl 216 13.00Br 193 9.2Ch 234 6.9 Me 007 15a 
RW Scr 186[10.0 Ch RT Aor 194 89Jo 235 7.0Ma 185 12.0Ch 
1908 10a 189/12.5 En 193311 200 9.3 Jo S Pay 211 11.7 Pt 
175 10.3En 201[12.0Pt 181 10.9Ch 207 10.2 Jo 04 213 11.7 Ah 
183 10.3En 205 13.81 205 9.0L 207 10.7 Ah 176 7.6En 214 11.6 Ah 
184 10.8Ch 208[12.0 Pt 207 85 Pt 20910.7Ah 188 76EFn 218 11.7 Ah 
207 9.5 Pt 211f12.0 Pt 214 &87Ma 211 9.9 Pt RR Scr RW Aor 
211 10.1 L 212/12.0Be 215 85Br 213 10.8 Ah 104 200715b 
BH Scr 217[13.5 L 229 86Ma 213 11.0 Jo 172 10.7B1 211 9.3 Pt 
190819b 230[11.5 Pt 235 9.2Ma TU Cy 176 10.6 En R Tex 
211 12.6L TY Sar R Cyc 194348 182 11.16 200747 
TY Aor IQT124 193449 173 12.4Ch 188 11.5 FE: 182 13.1 Bl 
190907 182 13.4B1 173 65Ch 205[12.81 RU Sai RU Aor 
207 10.0 Pt S Ser 188 7.5Jo 235[12.2 Ma 195142 200812 
S Lyr 101319a 193. 7.5 Ch X Aor 176 12.1En 201 13.3 Br 
190925 172 10.0B1 194 7.5Jo 1946 04 182 125Bl 209 12.4L 
173[13.5Ch 175 98En 200 80Jo 208 11.8L 188 13.2En 235 10.5 Ma 
215/13.7Br 182 9.9Bl 207 7.6Jo 208 12.3 Tf RR Aor W Cat 
X Lyr 183 9.9En 207 68Fd 208 12.0Ch 105202 008 22 
190926 184 10.0Ch 207 7.2Ah 211 12.2Pt 211 13.8L 182 11.6 Bl 
207 8.9 Pt 207 10.9 Pt 209 7.4Ah 216 11.4Br RS Aor Z Aol 
237 98 Pt 209 10.9L 210 8.0Wd x Cyc 105308 000906 
RS Lyr 209 11.0Be 211 8.0Pt 194632 209 11.3] 211 13.6 Pt 
190933a Ser 212 7.5Ah 173 8.0Ch Nov Cys R Scr 
173 13.6 Ch 191319b 213 7.6 Ah 181 7.2Ch 195553 200916 
214 140Br 207126Pt 213 7.7Ma 188 65Jo 211{12.2Pt 211 88 Me 
RU Lyr Z Sar 213 7.5Jo 193 70Ch 222[12.2Pt 212 8.7 Me 
190941 191321 214 7.7Ah 201 65Jo 229[12.0Pt 228 9.1 Me 
173[13.3Ch 176 106En 215 78Ah 205 63 Wd Z ¢ RS Cye 
214[14.0Br 183 109Fn 216 78Ah 207 66Wd 195849 201938 
U Dra SW Sar 217 8.2Wd 207 63 Ah 208 14.1] 172 8.9Ch 
190967 191331 217 64Al 207 60Jo 211 128Pt 182 85GD 
173 128Ch 172 11.1 Bl 219 80Ah 209 65Ah 216 12.7Br 188 8.0Jo 
207 11.5 Pt 176 12.0En 228 84Wd 210 6.5 Wd 5. 3a 193 8.5 Ch 
208 11.8 L 182 10.1 Bl 229 7.7™Ma 211 6.0 Pt 195855 194 8.5 Jo 
215 11.5Br 183 10.3En 230 7.2Al 212 62Ah_ 182 13.0BI 00 7.5 J 
W Aor 231 81Me 213 64Ah SY Aor 05 7.9L 
191007 Zsa #28 213 63 fo 200212 207 74Jo 
184[13.6 Ch 235 7.4Ma 213 67Ma 200({13.2Br 210 7.7 Me 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1930. 


J.D.Est.Obs. 
RS Cyc 
200938 

211 8.0 Pt 

212 7.8Me 

213 7.4Jo 

219 Zoe 

219 79 L 

228 7.4Me 

228 8.0Wd 

232 73Al 

R Det 

201008 

201 12.5 Br 

209 12.6 L 

211 12.5 Pt 
RT Cap 
201121 

211 6.6 Pt 
SX Cye 
201130 

202[13.9 Br 

217[13.1 L 
RT Soar 
201139 

182 7.2 Bl 
WX Cyc 
201437b 

172 11.0Ch 

186 11.2 Ch 

188 10.4 Jo 

194 10.5 Jo 

200 10.7 Jo 

207 10.8 Jo 

208 11.3 L 

211 11.5 Pt 

213 11.0 Jo 

215 11.1 Al 

232 11.4 Al 

V SGE 

201520 

12.0 L 


ae,°) 


194 
200 
207 
207 
207 
210 
211 


8.4 Fd 
7.8Wd 
8.1 Me 


J.D.Est.Obs. 


t) xe 
201647 
8.4 Pt 
8.0 Jo 
9.2 Sf 
8.0 Md 
8.0 Al 
9.0 Wd 
9.0 Wd 
7.8 Wd 
9.2 Sf 
U Mic 
202240 
182 10.0 Bl 
RW Cyc 
202539 
210 87 Me 
229 8.3 Me 
234 88 Me 


211 
213 
213 
215 
215 
217 
219 
228 
J51 


z im 

202817 
201 8.5 Br 
208 8.4L 
211 87 Pt 
213 9.2 Ma 


237 11.2 Ma 
ST Cyg 
202954 

186 11.0 Ch 

189 11.1 L 

202 11.6 Br 

211 12.0 Pt 

299 12.1.1. 

236 12.5 Md 

V VuL 

203226 
8.8 Pt 

R Mic 

203429 

182 13.5 Bl 
Y DEL 
203611 

202 14.0 Br 

21) 136 L 

237 11.7 Ma 
S Der 
203816 


211 


190 
192 
199 


173 12.8Ch 


J.D.Est.Obs. 


V Cyc 
203847 
188 8.3 Jo 
194 84Jo 
201 8.5 Jo 
203 9.8 Br 
206 8.6 Jo 
208 8.8L 
211 9.0 Pt 
212 8.6 Me 
213 9.0 Ma 
235 8.2 Ma 
Y Aor 
203905 
211 12.5 Pt 
T Dev 
204016 


203[13.3 Br 
204[ 13.0 Be 
207[14.3 L 
215[14.3 Br 
U Det 
204017 
208 
215 
2??? ”7 1 


7.1B 
233 7.1 Bg 


204104 
at 141 
U Cap 
204215 
182 13.1 Bl 
212 1421, 
V DeL 
204318 
200 10.8 Br 
203 10.5 Br 
208 11.3 L 
213 10.7 Ma 
217 11.3 Br 
237 11.6 Ma 


T Aor 
204405 
185 7.4Ch 
188 7.5 Jo 
194 7.5Jo 
206 7.4Jo 
Zil (DPR 
213 7.4Jo 
220 7.9 Me 
232 84Me 
234 84Me 
RZ Cye 
204846 


211 11.0 Pt 


J.D.Est.Obs. 


S Inp 
204954 
8.3 Bl 
X DEL 
205017 
203 13.8 Br 
212 14.0L 
R Vut 
205923a 
185 8.2Ch 
188 8.2 Jo 
201 8.5 Jo 
203 8.6 Br 
205 8.7 Jo 
207 8.9 Ah 
209 9.1 Ah 
9.3 Jo 
8.9 Pt 
9.1 Ah 
9.2 Ah 
9.4 Ah 
9.4 Ah 
9.7 Ah 
9.7 Ah 
V Cap 
210124 
182[13.0 Bl 
TW Cyc 
210129 
186 9.8Ch 
206 10.2 Br 
212 10.1 Be 
212 1:2 L 
X Cap 
210221 
182] 13.0 Bl 
X CEP 
210382 
212 11.2 Be 
212 T12L 
216 11.8 Br 
217 11.7 Al 
RS Aor 
210504 
214[13.3 L 
Z Cap 
210516 
9.6 Pt 
R Eou 
210812 
Zr i237 kL 
211 12.8 Pt 
213 12.4 Ma 
236 10.7 Md 
237 98Ma 
T Crp 
210868 
9.0 Ch 
8.4 Jo 
9.1 Ah 


182 


211 


186 
188 
190 


J.D.Est.Obs. 


+ Ce 
210868 
194 8.1Jo 
200 
206 
206 
207 
208 7 
209 7 
Zee 2. 
212 8 
213 
214 
215 
216 
217 
218 
219 Ah 
RR Aor 
2100903 
208 10.2 Pt 
211 10.0L 
Y Pav 
21157 
5.8 Ht 
X PEG 
211614 
208 10.5 Pt 
1 10.0L 
3 11.0 Ma 
7 12.2 Ma 
T Cap 
211615 
182[12.8 Bl 
185[12.8 Ch 
S Mic 
212030 
178[12.4 En 
182[13.4 Bl 
Y Cap 
212814 
182 11.8 Bl 
186 11.2 Ch 
212 10.2L 
214 10.2 Be 
W Cyc 
213244 
193 6.0 Be 
193 6.0L 
208 6.4L 
S Cep 
213678 
200 11.7 Jo 
206 8.7 Br 
208 8.5 Pt 
RU Cyc 
213753 
8.5 Ah 
8.6 Pt 
8.4 Ah 


7.4 Pt 


NINNNININIOCO 
Pe te te. Oe —=" 
PP rrr y>Y 
a — 


189 


21 
21 
23 


207 
208 
209 


J.D.Est.Obs, 


RU Cyc 
213753 
8.2 Me 
8.5 Ah 
8.4 Ah 
8.3 Ah 
8.1 Ah 
232 7.9 Me 
RV Cyc 
213937 
208 66TPt 
RR Perc 
214024 
208 13.0 Pt 
R Gru 
214247 
178[12.4 En 
182[13.7 Bl 
U Aor 
215717 
211 14.0 Pt 
RT Perc 
215934 
207 9.6Jo 
212 10.6L 
RZ Prac 
220133b 
211 12.0 Pt 
212 1326 
T Psc 
220412 
212 13.6L 
RS Perc 
220714 
212 Th bs 
T Gru 
221938 
178 11.9En 
S Gru 
2219 48 
178 8.2En 
189 82En 
S Lac 
222439 
211 11.5 Pt 
212 1191. 
217 11.8 Al 
230 11.9 Al 
R Inp 
222867 
182 10.3 Bl 
qT Tuc 
223462 
8.2 En 
R Lac 
223841 
200 10.9 L 
211 9.0 Pt 
213 9.9 Sf 
230 10.0 Sf 


178 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1930. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


R Lac V Cas W Perc ST Anpb R Aor R Cas 
223841 230759 231425 233335 33815 235350 
234 10.1Sf 190 10.7Lij 189 84Jo 192 91Lj 207 84Jo 219 10.5 Wd 
RW Pec 192 10.7Lj 205 85Jo 193 95Ch 208 89Tf Z PEG 
225914 197 10.5Lj 213 8.9L 197 95Lj 211 84Pt 235525 
212 141 L 199 10.1Lj 216 109Jo 199 95Lj 213 86Jo 190 11.3Lj 
R Perc 202 10.0Lj 217 86Al 202 9.5L; Zn «G34 192 11.2 Lj 
230110 205 96Lj 230 9.2Al 205 9.5Lj 213 86Ma 197 11.51} 
186 7.5Ch 207 9.7 Ah S Perc 211 9.1 Pt 215 89T£ 202 11.5L; 
206 8.2Gy 209 98Ah 231508 214 96Lj 220 80Me 205 11.5Lj 
207 81 Ah 211 9.1 Pt 201 11.6L 216 98Lj) 223 83Ma 211 11.8 Pt 
209 83Ah 213 94Ah 211 120Pt 218 9.7L; Z Cas 213 1224 
211 83 Pt 214 9.5 Ah V PHE 223 9.5 Fd 233956 214 11.9 Lj 
213 84Sf 214 9.6L; 232746 228 10.5Al 215[14.4 Br 216 12.1 Lj 
214 83Ah 215 95Ah 178 9.7En 231 10.5 Al RR Cas) 218 12.1 Lj 
215 84Ah 216 9.4Ah Z AND R Aor 235053 Y Cas 
216 85Ah 216 9.5L; 232848 233815 216 13.1 Bn 235855 
216 86Gy 217 91 Br 211 10.3Pt 189 83Jo 235 13.3Bn 213[13.6L 
217 84Ah 217 9.5 Ah ST Ano 190 86 TE£ R Tuc SV ANnpb 
218 86Ah 218 9.4 Ah 233335 235265 235939 
219 84Ah 218 95Lj 190 9.1L; 178[12.9 En 211 12.3 Pt 
231 9.1S£ 219 9.3 Ah 
239 9.0Gy 223 86Fd 


RAPIDLY VARYING IRREGULAR VARIABLES. 


Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


005840 RX ANDROMEDAE— 081473 Z CAMELOPARDALIS 
6203.7 [12.2 Pt 6213. 8[12.4 Pt 6216.4 13.3 L 6217.4 13.2 Be 
6204.7[12.4 Pt 6217.8[11.5 Pt 6217.4 13.1 L 
6207.7 11.3 Pt 6219.6 10.7L 202946 SZ Cyen1 
6208.7 11.6 Pt 6222.9 10.8 Pt 6201.7 8.9 Pt 6216.7 9.3 Pt 
6209.6 12.0 L 6223.9 10.8 Pt 6203.7 9.0 Pt 6217.8 9.0 Pt 
6210.6 12.5 L 6230.7[12.0 Pt 6204.7 9.1 Pt 6222.9 9.2 Pt 
6211.7[12.4 Pt 6207.7 9.2 Pt 6223.6 9.0 Pt 
060547 SS AuRIGAE— 6208.7 9.5 Pt 6224.7 9.4 Pt 
6193.6[13.9 L 6214.6[13.9 L 6211.7 9.6 Pt 6229.7 9.3 Pt 
6195.6[13.9 L 6215.6[13.9 L 6213.8 9.2 Pt 6230.7 9.4 Pt 
6200.6[12.4 L 6216.9[12.6 Pt 6214.7 9.6 Pt 
6205.6[13.9 L 6217.6[13.9L 213843 SS Cyen1 
6206.6[12.4 L 6219.6[14.5 L 6147.6 86GD 6198.4 11.2 L 
6208.6[12.4 L 6221.9[11.0 Pt 6179.2 11.4 Ch 6199.3 11.9 Lj 
6210.6 14.2 L 6222.9[ 12.6 Pt 6182.7 9.9GD 6199.6 11.7 Jo 
6211.6[13.3 L 6223.9[ 13.0 Pt 6185.2 9.4Ch 6200.6 12.0 L 
6212.6[13.3 L 6237.7 10.8 Pt 6188.2 9.0 Ch 6200.7 11.9 Br 
6213. — 5P 6238.7 11.0 Pt 6188.6 9.0 Jo 6201.6 11.8 L 
074922 LU) GeminoruM— 6190.3 9.2L} 6201.7 11.8 Pt 
6210.6[10.9 L 6223.9[12.4 Pt 6190.6 9.5 Jo 6207.7 11.9 Br 
6222.9| 12.4 Pt 6190.6 9.6 Lj 6202.3 11.9 Lj 
081473 Z CAMELOPARDALIS— 6192.3 10.1 Lj 6202.4 11.9 Lj 
6193.4 13.3 L 6206.3 10.6 L 6192.6 10.2 Lj 6202.6 11.9 Jo 
6194.3 12.9L 6207.4 10.8 L 6193.4 10.2 Be 6202.7 12.0 Br 
6194.3 13.1 Be 6208.3 10.9 L 6193.4 10.1 L 6203.3 11.9 Lj 
6195.3 13.1 L 6208.3 10.9 Be 6194.4 10.0 L 6203.4 11.6 L 
6198.4[12.5 Be 6209.4 11.3 L 6194.4 10.4 Be 6203.7 11.8 Pt 
6200.3 13.1 Be 6210.6 11.6 L 6195.6 11.0 L 6203.7 11.9 Br 
6200.3 13.2 L 6212.4 12.3 L 6195.7 11.2 Fd 6204.7 11.8 Pt 
6203.4 10.4 L 6212.4 12.0 Be 6197.5 12.0 Lj 6205.4 11.6 L 
6205.4 10.6 L 6215.4 13.1 Be 6197.7 11.9 Br 6205.6 12.0 Lj 
6205.4 10.6 Be 6215.4 13.1L 6198.4 11.2 Be 6206.3 11.7 Lj 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING SEPTEMBER, 1930. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 











213843 SS Cyeni— 213843 SS Cyeni— 
6206.4 11.9 Lj 6213.6 12.2 L 6216.4 11.5 L 6223.6 11.9 Fd 
6206.4 11.5 L 6213.6 11.8 Ah 6216.6 11.7 Jo 6223.8 11.9 Ma 
6206.7 11.8 Br 6213.8 11.9 Ma 6216.7 11.7 Br 6224.7 11.7 Pt 
6207.1 11.9 Ch 6213.8 11.7 Pt 6216.7 11.7 Pt 6228.6 11.3 Al 
6207.4 12.0 Ah 6214.3 11.5 Be 6217.3 11.9 Lj 6228.7 11.0 Ma 
6207.4 11.6 L 6214.3 11.9 Lj 6217.4 11.7 Be 6229.5 10.0 Sf 
6207.7 11.7 Pt 6214.3 12.0 Ah 6217.4 11.5 L 6229.6 10.0 Al 
6207.8 11.8 Fd 6214.6 11.9 Lj 6217.4 12.0 Ah 6229.7 10.3 Pt 
6208.4 11.8 L 6214.6 11.6 L 6217.6 11.9 Lj 6229.7 10.0 Ma 
6208.4 11.9 Be 6214.7 11.8 Br 6217.6 11.8 Al 6230.5 9.8 Sf 
6208.7 12.0 Br 6214.7 11.7 Pt 6217.7 11.9 Br 6230.6 9.5 Al 
6208.7 11.8 Pt 6214.8 11.9 Ma 6217.8 11.7 Pt 6230.7 9.8 Pt 
6209.4 12.0 Ah 6215.3 11.9 Lj 6218.3 11.9 Ah 6231.5 9.4Sf 
6209.4 11.6 L 6215.4 11.6L 6218.3 11.6 Lj 6231.6 9.4 Al 
6209.7 11.9 Br 6215.4 11.5 Be 6218.4 11.8 Lj 6232.6 9.2 Al 
6210.6 11.9 L 6215.5 11.8 Ah 6218.7 11.9 Ma 6232.6 9.0 Me 
6211.4 11.6L 6215.6 12.0 Md 6219.3 11.9 Lj 6234.5 8.4Sf 
6211.7 11.8 Pt 6215.6 11.7 Al 6219.4 12.1 Ah 6234.6 8.9 Me 
6212.4 11.5 Be 6215.7 11.7 Br 6219.6 12.0 L 6235.7 8.7 Ma 
6212.4 11.6L 6216.3 11.9 Lj 6220.4 11.8 Lj 6236.6 9.0 Md 
6212.6 12.0L 6216.3 12.0 Ah 6222.9 11.7 Pt 6237.8 9.3Ma 
6212.7 11.9 Br 6216.4 11.9 Lj 6223.6 11.7 Pt 
SUMMARY OF OBSERVATIONS, SEPTEMBER, 1930. 
Observa- Observa- 
Observer Initial Vars. tions Observer _ Initial Vars. ‘tions 
Ahnert Ah 39 262 Lacchini a 149 278 
Allen, P. R. Al 18 32 Leiner Lj 15 149 
Baldwin Bl 85 161 Marsh Ma 31 58 
Benini Be 18 46 McLeod Mc 11 17 
Brocchi Br 30 46 Meek Me 26 62 
Brown, A.N. Bn 3 7 Millard Md 7 8 
Bunting Bg 6 21 Peltier Pt 172 256 
Chandra Ch 82 96 Smith, F.W. Sf 8 21 
Ensor En 62 131 Stein St 1 6 
Ford Fd 19 22 Taffara Tf 11 28 
Godfrey Club GD 11 45 Waterfield wt 1 10 
Gregory Gy 9 19 Webb Wd 11 44 
Houghton Ht 26 26 
Jones Jo 48 192 Totals 26 372 2043 
some very important observations of Mira Ceti; important because they were 
secured when the variable was on the increase to maximum and antedating all 
others. 


Sig. Lacchini, our ace Italian observer, formerly of Faenza, and more recently 
observer at the Royal Observatory at Catania, reports his transfer to the Royal 
Observatory at Turin, where if he has anything like the clear skies which prevail 
at Catania, he hopes to carry on his variable star work with even greater zeal. 
At Turin Sig. Lacchini will have the use of a 12-inch refractor so here’s where we 
will soon be getting still more valuable and numerous observations of the fainter 
variables. 

R Cor. Bor. remains at maximum despite an interval of six years of such 
constancy. RY Sagittarii and SU Tauri are still faint and require our closest at- 
tention. 


October 13, 1930. 


Leon CAmpBELL, Recording Secretary. 
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COMET NOTES 





By G. VAN BIESBROECK,. 





The only comet known to be in reach of average-sized instruments at the 
present time is Periopic Comer Tempet II, and even this object is only visibl 
for a short time at low altitude after sunset. 

Since it was definitely recovered by the writer on September 22 as mentioned 
on p. 485, H. E. Wood of Johannesburg has sent the information that already on 
August 26 a faint trace of the expected comet had been recorded in South Africa, 
where the conditions of visibility are much more favorable. The comet has now 
been under observation for two months and remains very inconspicuous. At max- 
imum brightness in the beginning of October, when it was nearest to the sun, the 
magnitude was only 11 and the diffuseness of the nucleus made settings uncertain. 
Since then it is slowly losing in brightness. The ephemeris supplied by A. C. D. 
Crommelin in the B. A. A. Handbook for 1930 proves to be very close, owing to 
the fact that since the last apparition in 1925 the planetary perturbations remained 
small. His elements are: 








ELEMENTS OF Comet TeMPet II. 


Perihelion to node w = 186° 34’ 32” 
Longitude of node > = 120 52 O +} 1930.0 
Inclination += 12 4 33 
Perihelion distance = 1.3136 Astr. units 
Eccentricity = ().5603 
Period = 5.162 years 
EPHEMERIS COMPUTED WITH T 1930 Ocr. 5 
1930 a 5 
FUT. po ee: : M 
Ont. 3 19 0.0 28 19 12.0 
Nov. 7 19 33.0 28 26 
15 20 5.6 28 1 2.2 
Nov. 23 20 37.3 ato? 
Dec. 1 ie ae 25 48 2.5 
9 21 36.6 24 9 
17 22 3.9 22 14 12.8 
Dec. 25 22 29.6 —20 6 


The present return is the eleventh since the discovery by Tempel at Milan i: 
1873. Of these returns, which come at intervals of 5.2 years, those in 1883, in 
1889, and in 1910 were not observed but observations are well distributed over the 
remaining nine appearances. The object has always been faint and there is some 
indication that the brightness gradually decreases. But it is sometimes difficult 
to take into account the influence of the varying distances and conditions of visi 
bility which differs so much from one apparition to the next. 

In the evening sky Comet 19300 (Bryer) can still be observed but it is be 
coming quite faint. When last seen by the writer (October 21) the magnitude 
was recorded as 14. The coma had become quite small but there was still a weak 
indication of a tail in a northerly direction, about 1’ in length 

STEARNS Comet (1927IV) has again been recorded photographically by the 
writer on plates taken with the 24-inch reflector on October 20 and 22. At that 


time the distance from the earth was over ten astronomical units Althoug! 
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somewhat fainter than a 17™ star the comet will very likely be kept under ob- 
servation for several months more. 


In the southern hemisphere Comer 1930 d (ScHwASSMANN-WACHMANN) was 
still under observation at the end of August. The arc covered by the measures 
extends now over four months so that the period will be determined with sufficient 
accuracy for insuring the recovery five years hence when the object will again 
come to perihelion. From three observations by the writer on May 2, 9, and 17 
F, E. Seagrave has computed the elements: 


Perihelion passage ri 1930 June 13.982 U.T. 
Perihelion to node w 192° 3°0 | 

Node 2 77,——s- 2.5 + 1930.0 
Inclination i 17 50.5 J 


1.01209 
0.70833 
6.464 years 


Pesihelion distance 
Eccentricity 
Period 


Ii dd vad 


He is now working out an orbit from a longer arc. 
Williams Bay, Wisconsin, October 23, 1930. 





NOTES FROM AMATEURS 


Planetary Distances Kepresented by Logarithmic Progression 


Judging from No. 5 and No. 7 of this year’s volume of PopuLtar Astronomy, 
amateurs are today just as busy as in the days of Titius and Bode, constructing 
systems of planetay progression. “Bode’s law” (discovered by Titius) was con- 
siderably weakened when Neptune was found, and it got the final blow last spring 
when the Flagstaff Observatory announced the discovery of a trans-Neptunian 
planet. This being so, the writer too began to look around for a better system of 
planetary progression, one that would not break down at Neptune and still hold 
its own at Pluto’s distance from the sun. And as the interest for such systems 
seems to be with us at present, I shall briefly explain a system somewhat different 
from the two already discussed in these pages. This system is exceedingly simple, 
and should it prove to have any significance in addition to its simplicity, so much 
the better. That side of the question I will, however, leave to the decision of some- 
body else. Let it suffice to say that it is not entirely artificial and arbitrary, but 
rests upon factors related to the data of the solar system. 

To start with we add the mean distances of all the known planets, including 
the planetoids, which we place at an average distance of 396 million km. For 
Pluto we take 6174 million km as the most likely mean distance. The sum of the 
mean distances in the solar system will then be 16683 million km, and the logarithm 
of this sum is 4.2223... We next take the square root of the logarithm, which 
is 2.0548, and divide it by 10, the base of the logarithmic system used. The quo- 
tient will be 0.2055 and this we call the ratio factor. 

Then we construct Table A in the following manner: To log. 149.5 (the 
mean distance of the earth in million kilometers) we add our ratio factor and get 
2.1746 +- 0.2055 = 2.3801. This sum we take as the logarithm of the “lawful 
distance” of Mars. We add 0.2055 once more, getting 2.5856 which we take as 
the log. of the “lawful distance” of the planetoids, etc. For the planets inside the 
earth’s orbit we subtract the ratio factor from the logarithm of the earth’s 
distance, once for Venus, and twice for Mercury. 
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TABLE A. 





Log. r r Mean 
(ratio factor Lawful distance 
0.2055) (mill. km.) (mill. km.) 
Sun 
Mercury 1.7636 58.0 
Venus 1.9691 93.1 
Earth 2.1746 149.5 
Mars 2.3801 239.9 
Planetoids 2.5856 385.1 396.2 
Jupiter 2.7911 618.2 777.8 
( Hectoroids ) 2.9966 992.2 
Saturn 3.2021 1592.6 1426.0 
Uranus 3.4076 2556.3 2869.1 
Neptune 3.6131 4103.0 4495.6 
Pluto 3.8186 6585.7 


I 
Z 


The table shows that a planet is missing between Jupiter and 
such planet is as yet known, but we may—as H. L. Spahr concludes in No. 7 


(1930) of this magazine—consider the missing planet to be there in the form of 


planetoids. To discriminate between this group of planetoids and the one already 
known, I have used the name Hectoroids in the table, which shows the lawful 
distance of the group to be 992 million km. Let us now add this distance to our 


former ones, and we arrive at the sum of 17675 for the solar system. The 





logarithm of this sum is 4.2474 and the square root of the 
divide as before by 10 and have 0.2061 which will be our ratio factor in the new 
table we will construct. 


TABLE B. 





Log. r r Mean 
(ratio factor Lawful distance 
0.2061) (mill. km.) (mill. km.) 
Sun 
Mercury 1.7624 57.9 57.9 
Venus 1.9685 93.0 3.1 
Earth 2.1746 149.5 5 
Mars 2.3807 240.3 aS 
Planetoids 2.5868 386.2 396.2 
Jupiter 2.7929 620.7 777.8 
( Hectoroids ) 2.9990 997 .7 
Saturn 3.2051 1603.6 1426.0 
Uranus 3.4112 2577.5 2869 . 1 
Neptune 3.6173 4142.9 4495.6 
Pluto 3 8234 6658 9 
( Logus ) 4.0295 10703 .0 
Table B shows slightly better agreement for Uranus and Neptune, and we 
may probably assume that the agreement would be still better if a new planet 
could be found outside of Pluto. Let us therefore construct third Table C 
to investigate this matter. We call the new planet Logus, and learn from Table B 
that it should be placed 10703 million km away from the sun. Adding this to our 
former value, we get 28378 as the sum of the solar system. The logarithm of this 
is 4.4530 and the square root of the logarithm 2.1102, which we divide by 10 to 


get our new ratio factor. 

Table C shows much better agreement for Uranus and Neptune, it is com- 
parable all through with H. L. Spahr’s table on page 435 in No. 7 (“P.A.” 1930), 
the difference being mainly that Spahr’s triangle system puts the earth outside its 





mean orbit, (indicating movement towards the sun), while the 1 


hmic sys- 
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TABLE C. 








Log. r © Mean 
(ratio factor Lawful distance 

0.2110) (mill. km.) (mill. km.) 
Sun 
(Vulcan) 1.5416 34.8 ies 
Mercury 1.7526 56.6 57.9 
Venus 1.9636 92.0 108.1 
Earth 2.1746 149.5 149.5 
Mars 2.3856 243.0 aE Ie | 
Planetoids 2.5966 395.0 396.2 
Jupiter 2.8076 642.1 777.8 
( Hectoroids ) 3.0186 ae 8 =—Ss«C< km 
Saturn 3.2296 1696.7 1426.0 
Uranus 3.4406 2758.1 2869.1 
Neptune 3.6516 4483 .3 4495.6 
Pluto 3.8626 7a tC ww wins 
(Logus) 4.0736 to | 


tem keeps the earth at unit distance. (According to Sir James Jeans, the earth 
should be receding from the sun at a rate of “about a metre [39.37 inches] a cen- 
tury”: “The Universe Around Us,” page 216.) 

If this system of logarithmic progression should turn out to be more than a 
happy hit, a new planet may probably be discovered some day outside of Pluto. 
Table C indicates its distance to be somewhere about 79 astr. units from the sun, 
but, sorry to say, my equipment does not impel me to look for it! I believe, how- 
ever, that it will be found before Vulcan, which distance is also indicated by 


Table C. 


A COMPARISON BETWEEN THE TRIANGLE SYSTEM AND THE 
LOGARITHMIC SYSTEM OF PLANETARY PROGRESSION. 

H. L. Spahr’s triangle system of planetary progression calls for a group of 
planetoids between Jupiter and Saturn. The logarithmic system of planetary pro- 
gession calls for a trans-Plutonian planet in addition to this group of planetoids. 
A fair comparison between the two systems can only be made by taking the earth’s 
mean distance as unity in both. To the writer’s opinion, anyhow, the earth has 
probably kept its place better through the ages than Mercury, the planet taken as 
unity in Mr. Spahr’s system. Who said that Mercury originally was a satellite 
belonging to Venus? Well, somebody said so once—and I have read it twice. 

Anyway, the earth has probably never been at a mean distance of 151.7 mil- 
lion km as indicated by Mr. Spahr’s system, and as I live in latitude 60.2 degrees 
N, I hope the earth will keep its present mean distance of 149.5 million km as 
long as I exist! We will, therefore, take this mean distance as unity and con- 
struct a comparison table of the two different systems explaining the planetary 
distances in the solar system. 

It will be seen that the logarithmic system agrees with the solar system as a 
whole a little better than the triangle system. Should the preliminary mean dis- 
ance of Pluto (41.3 units) prove to be about correct, the triangle system will come 
out with a correction of +.210 and the logarithmic system +.081, a pretty close 
fit ! 

Objection may of course be raised against this manner of comparison, claim- 
ing that the plus and minus corrections should be added with no regard to the 
signs. If we do that, the triangle system will have 0.726 in corrections, and the 
log. system 0.680. And if we include Pluto in the comparison, the sum of the 
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TABLE OF COMPARISON. 
(The earth’s mean distance taken as unity.) 


Percentage 


—Lawful Distance— Actual Distance —Correction’— 
Triangle Log. (astronomical Tri. Log. 
system system units ) Syst. Syst. 
Sun 
(Vulcan) . 236 .233 pia eres 
Mercury 382 .378 387 013 024 
Venus .618 .615 723 170 .176 
Earth 1.000 1.000 1.000 000 000 
Mars 1.618 1.626 1.524 058 —.063 
Planetoids 2.618 2.642 2.650 012 .003 
Jupiter 4.236 4.295 5.203 228 oi 
( Hectoroids) 6.854 6.982 ee Ha 
Saturn 11.090 11.350 9.539 140 —.160 
Uranus 17.944 18.450 19.19] 069 040 
Neptune 29.034 29.992 30.071 036 003 
Pluto 46.978 48.753 
(Logus) 76.012 err 
Sumi OF the. FEIMGWE COTTOCHONHS ....2.0:0.6000s0005008000008 528 +457 
198 2 22 
330 234 


*The quantities in these columns are the factors by which the “lawful dis- 
tances” must be multiplied to obtain the actual corrections. 
corrections will be 0.846 for the triangle system, and 0. 
so it will be seen that there still is a small fraction in favor of the logarithmic 
system of planetary progression. Now let Pluto decide between the two systems! 


—— , 
833 for the log. system, 


Kreftings gate 5, Hgnefoss, Norway. Hans A. ERIKSEN. 


Total Eclipse Observed.—On April 28, 1930, I observed the 


of the sun which passed over the western part of the United States. 


> total eclipse 
I selected as 
the best location for observation a point on the Union Pacific R. R. at Sunnyside, 
Idaho, about 28 miles southeast of Boise, and although the circumstances were 
not as favorable as desired the path of totality was visibly 

The weather was cloudy the day previous and the 


pressure variations indi- 
cated very little change to favor clearing conditions. However, I went to the 
Weather Bureau and advised them at Boise Sunday night of the 
tion to be expected from the coast to Montana, which was, i 
along the coast with rain up to 9:00 A.M. over most of the path, and a condi- 
I also estimated that Sunnyside, my loca- 
tion, would prove the most advantageous for viewing the spectacle. My predic- 
tions were all borne out with the circumstances as developed; it rained and the 
wind blew heavily during the morning until 9:00; after 9:00 the clouds broke up 
and 15 minutes after the eclipse began it hailed small hail 14-incl 


apparent condi- 
n effect, a heavy fog 


s 


tion of broken clouds during totality. 


in diameter for 
15 minutes, and turned suddenly colder; the temperature at 8:00 A.m. was 40°, at 
9 :30 50°, at 10:30 43°. At totality the temperature dropped to 40° then arose to 
45° thirty minutes after totality. Totality was at 12:18 M.S.T. and lasted 214 sec 
onds; wind 0; wind before totality N. and all around the compass the clouds 30 
minutes before totality were beautifully colored around th¢ ' 

The shadow path was distinctly noted as passing between the 


two signal masts 
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of the U.P.R.R. at Sunnyside; at Mile Post 419 the western edge of the shadow, 
as its dark path moved along the ground, slipped between the signal masts and 
passed behind me as the total phase came into a clear space between the clouds. 
I had my camera set slightly west of the signal masts and secured five ex- 
posures of the ingress of the eclipse and one at totality. I allowed the shutter to 
stay open one second too long and a cloud nipped the totality exposure, however 
24 of the total phase shows in the photograph. I did not remain for the complete 
emersion as the clouds were too thick, however it cleared before the emersion 
was complete. Tuomas W. Hatt, 
414 Fourth Avenue, Seattle, Washington. 





GENERAL NOTES 


Dr. J. Stein, S. J., has been appointed director of the Vatican Observa- 
tory as the successor to Professor J. G. Hagen. The new director assumed his 
duties on September 15. 





Mr. G. B. Lacehini, the industrious observer of variable stars, has re- 
cently been transferred from Faenza to the Royal Astronomical Observatory at 
Turin. He will continue his work on variable stars here with a newly mounted 
refractor of 30 centimeters aperture. 





Sir Arthur Stanley Eddington on September 25 received the honorary 
freedom of the town of Kendal, Westmoreland, England, his birthplace. In hand- 
ing him a scroll recording the decision of the Town Council, the Mayor said: 
“Kendal is determined it will not leave the recognition of its most distinguished 
sons to a future generation.” It was pointed out in an appreciation sent by Sir 
Oliver Lodge that it was in Kendal that John Dalton, as first assistant master of 
a school, began his scientific work. (Science, October 17, 1930.) 

The American Astronomical Society, according to an announce- 
ment by Raymond S. Dugan, Secretary, will hold its 45th meeting in New Haven. 
The date of the meeting has not been set definitely but it will probably be the 
latter part of the week December 28 to January 3. 








The American Astronomical Society has formed a committee of 
twenty to proceed with the necessary organization for the meeting of the Inter- 
national Astronomical Union which is to be held in this country in 1932. An 
executive committee consisting of E. W. Brown, W. W. Campbell, R. S. Dugan, 
Frank Schlesinger, Harlow Shapley, Joel Stebbins, and H. N. Russell has been 
selected, and several sub-committees appointed. The meeting will be held in 
Cambridge, Massachusetts, beginning as soon as practicable after the total eclipse 
of the sun on August 31. 





Perkins Observatory.—In accordance with an agreement made by the 
Boards of Trustees of Ohio Wesleyan University and Ohio State University, 
students registered in the latter institution may carry on research work in Astron- 
omy and Astrophysics at the Perkins Observatory of Ohio Wesleyan University 
under the supervision of its Director. 

Graduate work may be arranged on the terms of the agreement which will 
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lead to the degree of Doctor of Philosophy in Astronomy and Astrophysics, the 
degree to be granted by Ohio State University, and the work to be published in 
the contributions of the Perkins Observatory. 





Total Solar Eclipse of October 21 Observed.— According to news- 
paper reports furnished by Science Service, the conditions were quite favorable 
for observing the solar eclipse which was total on Niuafou Island, off the southern 
coast of South America, on the afternoon of October 21. The usual features of 
prominences, Bailey’s Beads, and shadow bands were seen. The corona was of 
the medium type which is characteristic of the period half way between the time 
of maximum and minimum sunspots. The total phase lasted one and a_ half 
minutes. 





An Aurora of Unusual Type.—A very peculiar aurora was visible here 
on the evening of September 18, 1930. The display first became apparent at about 
8:00 and was of the ordinary type with an arch low in the north and with numer- 
ous streamers of ordinary brightness reaching up to a height of not more than 
40° above the horizon. At about 9:15, however, the nature of the display changed 
entirely. All the light low in the north entirely disappeared and there now ap- 
peared about a dozen bands of auroral light at a height of 40° or 50° above the 
northern horizon. These were not more than 5° long and 2° wide with an en- 
tirely dark space 3° wide between them. Within half an hour the bands had in- 
creased to about 30 in number and their length to about 10° with a relative 
increase in width and spacing. The bands moved from east to west at a rate of 
about 1° per minute. No pulsations or radiant points were apparent at any 
time and during the band display there was nowhere any other auroral light 
visible. At about 10:00 the display began to fade and at 10:30 had entirely dis- 
appeared. 


Delphos, Ohio, September 26, 1930. 


L. C. PELTIEr. 





Notes from Yerkes Observatory 

Dr. Storrs B. Barrett, Associate Professor of Astronomy and Astrophysics, 
who has been Secretary and Librarian of the Yerkes Observatory for the past 
thirty years, retired on July 1 from active service in the University of Chicago. 
He consented to remain on duty, however, through July and August until his 
successor could arrive. 

Dr. C. C. Crump, formerly Professor of Astronomy at Ohio Wesleyan and 
director of the Perkins Observatory, and more recently Professor of Astronomy 
and Chairman of the department at the University of Minnesota, assumed on 
September 1 the duties formerly carried by Mr. Barrett. Mr. Barrett will of 
course continue to reside at his home adjoining the Observatory grounds, but 
expects to spend the coming winter in Florida. 

The following men from other institutions worked at the Yerkes Observatory 
during the summer: Proressor F. E. Carr of Oberlin continued his work on the 
photometry of the Kapteyn Fields. Proressor W. T. WHITNEY of Pomona Col- 
lege spent the month of July and engaged in making photometric studies with the 
Bruce telescope. Dr. Epison Petrit of the Mount Wilson Observatory spent 
three weeks in August in intensive work with the Rumford spectroheliograph in 
continuing his investigations in 1919 on the impulsive motions of solar promin- 
ences. Proressor C. C. Wy tir of Iowa University spent the month of August in 
investigating methods of photographing meteors and fireballs. He made some use 
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of the two large Ernostar lenses which were in the process of installation on the 
investigating methods of photographing meteors and fireballs. He made some use 
Sky Patrol. Mr. Witt1Am Recut of Denver University continued as a graduate 
student, working chiefly with the 12-inch photographic telescope and substituting 
for Dr. Fairtey during his vacation in August in determining the photographic 
brightness of northern stars from extra focal images with the Zeiss U-V camera. 
Proressor R. C. Hurrer of Beloit College was engaged in studies of the orbits 
of double stars in candidacy for the doctorate. Proressor W. F. Lone of Franklin 
and Marshall College worked as a graduate student with the micrometer of the 


12-inch and with the spectrohelioscope. Mr. T. G. MEHLIN of Drake University’ 


worked as a graduate student and was chiefly employed at the Bruce telescope. 
Proressor W. H. Garrett of Baker University continued his work as assistant 
in the summer quarter and worked with the 24-inch reflector on photometric 
problems. 





Zodiacal Light Notes 

From M. V. Tshernov, Ukraine, U.S.S.R., has been received a series of seven 
brief reports of observations in 1927. On September 26, a morning observation, 
he reports that “the axis of the Zodiacal Light was inclined to the north from 
the ecliptic and formed an angle of about 6° with it, the summit lying near 
« Geminorum. The southern edge (in the morning) was always sharper than the 
northern.” 

Whenever sky conditions permitted, the writer observed the morning Zodiacal 
Light from September 22 to October 5. The following are extracts from his 
notes. Sept. 22: At 4:10 the Zodiacal Light was seen almost perpendicularly 
rising from the eastern horizon through Leo and Cancer to Gemini where the 
peak of the cone was lost in the glare of Jupiter. The peak was decidedly north 
of the ecliptic; south boundary was sharp; north boundary, diffuse. Altitude 
above horizon, about 50°. Sept. 26: The central axis was north of the ecliptic 
about 5°. Sept. 28: At 3:30, in a perfectly clear sky, the south boundary was 
markedly clearcut, the north boundary very diffuse. Praesepe was about 2° with- 
in the luminosity from the south boundary. Oct. 3: Observations at 3:10 to 3:20 
and 3:40 to 4:10. At the first observation the Zodiacal Light was faint. At the 
second observation the main body of the Light was stronger, almost filling the 
Sickle of Leo. The weaker, diffuse Light was estimated to extend about halfway 
from the Sickle to the hind feet of the Bear. At 4:15 the Light was intensified 
along the horizon as dawn came on. Oct. 5: Moon set at 3:40. Observation from 
3:40 to 4:15. Breadth of Zodiacal Light in the Sickle of Leo not as great as on 
Oct. 3. It did not extend beyond y Leonis but reached about 3° south of Regulus. 
Praesepe formerly immersed in the Light was seen quite clear of it. The general 
appearance of the Light was strong along the central axis. As on previous morn- 
ings the base of the Light brightened as dawn approached. 

It will be noted that the writer’s observations agree with the cited report of 
M. Tshernov as to the position of the morning Zodiacal Light with respect to the 
ecliptic. Concerning the brightening of the base just before dawn the writer is 
reminded of the reports of Chaplain Geo. Jones, U.S.N., who in his notes for 
observation 199, Aug. 21, 1854, Lat. 14° N, Long. 117° E, says: “At 3:15 lower end 
of the Light was strikingly bright.” It may also be mentioned that Chaplain 
Jones often remarked the gradual fading out of the evening Light as night pro- 
gressed and on one memorable occasion, Observation 95, Lat. 22° N, Long. 114° E, 
January 2, 1854, he saw the evening Light wane in the west as the morning Light 
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appeared in the east. “At midnight Zodiacal Light very dim in west; at 1:00 a.m. 
still visible; at 2:00 A.M. had disappeared. At 12:10A.m. dim Zodi 


m 


acal Light in 
east gradually grew into strong Light at 2:00a.m.” Chaplain Jones’ studies 
which comprise the third volume of the “U. S. Japan Expedition,” still remain the 
best series of full page charts and notes we have. Only a few copies are in 
existence. The U. S. Naval Observatory Library and the Library of C 
have one each. The writer also watched for pulsations in the morning Light 1 
apart from the brightening of the base just before dawn, nothing was 


seen. It 

is possible that pulsations and fluctuations may be generally due to atmospheric 

conditions. Since the end of May the writer has followed the evening Light in 

the northwest round to the northern sky area during June, July, and August 
nights to the morning appearance of the Light in the east in September 

Gegenschein: On October 3 the Gegenschein was glimpsed at 3:20 A.M. in the 


southwest, a few degrees southeast of the Great Square of Pegasus. It was quite 
elliptical in shape, about 15° east and west and 8° to 10° north and south. 
The Rectory, New Market, Maryland. W. E. GLANVILLE. 


Messier’s Catalogue.—As this year marks the bicentennial of the birth 
of the French astronomer Charles Messier we may fittingly call attention to the 
following varied statements regarding his celebrated catalogue of star clusters 
and nebulae in well-known books: 


“The first list of star clusters and nebulae to be compiled and hed was 
that of Messier, a French astronomer, in 1784.” SpLenpour 


page 525. 
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“The second designation is its number in the catalogue of 103 bright clusters 
and nebulae which the comet hunter Messier prepared in 1784.” BAKER, page 455. 

“The first catalogue of nebulae and star clusters was made by the French 
astronomer Messier in 1781.” DuNcAN, page 390. 


“Charles Messier had catalogued in 1781 103 nebulae.’ Enc. Brit., vol. 2, 
page 588. 

“Before the days of photography the nebulae wer bserved by Charles 
Messier in Paris in 1771; he recorded 103 of them.” Enc. Brit., vol. 16, p. 184. 

“After the invention of the telescope the more conspicuous objects were soon 
discovered, for example the Orion Nebula (1610) by Peiresc, the Andromeda 
Nebula (1612) by Simon Marius. The first however to attain great credit for 
himself in searching for and discovering these objects was Messier. His two 


catalogues (1771 and 1777) even then contained a large number (103).” New- 
COMB-ENGELMANN, page 687. 


“Clusters are usually known by their number in some catalogue,—either 
Messier’s Catalogue (M) of 103 clusters and nebulae (1784) which contains the 
most conspicuous objects, or-—” Russe_t, DUGAN, AND STEWART. page 791. 

“They [star clusters] were first catalogued (in 1781) together with certain 
of the more conspicuous nebulae by the astronomer Messier, and they are still 
generally known by the catalogue number.” SMArt, page 260 

The facts in the matter seem to be contained in Miss Clerke’s History of 
Astronomy, page 27: “Halley in 1714 knew of six nebulae which he believed to 
be composed of a ‘lucid medium’ diffused through the ether of space. He appears 


however to have been unacquainted with some previously noted by Hevelius. 
Lacaille brought back with him from the Cape a list of forty-two, the first-fruits 


of observation in the southern skies, arranged in three numerically equal classes; 
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and Messier (nicknamed by Louis XV. the ‘ferret of comets’), finding such ob- 
jects a source of extreme perplexity in the pusuit of his chosen game, attempted 
to eliminate by methodising them, and drew up a catalogue comprising, in 1781, 
103 entries.” 

As shown by the footnote this catalogue was published in Connaissance des 
Temps for 1784, page 227. This volume was published in 1781. A previous list 
of forty-five had appeared in Mém. Ac. d. Sc. in 1771. Lacaille’s list was also 


published in the memoires, in 1755. SAMUEL G. BARTON. 


Flower Observatory, University of Pennsylvania, October 3, 1930. 





BOOK REVIEWS 


Le Opere di G. V. Schiaparelli publicate per cura della Reale Specola 
di Brera, Vols. I and II, pp. 508 and 479. (Ulrico Hoepli, Milano, 1929-30. Price 
L. 220 per vol.) 

Several years ago a committee was appointed in Italy to collect the works of 
Schiaparelli and issue the scattered papers and monographs in a single publication. 
The two volumes thus far issued contain the writings of the celebrated Italian 
observer on Mars. Articles are reprinted in the language in which they were 
originally published, English, French, German, and Italian, the greater portion 
being in the Italian. The undertaking thus far is a fine product of the printer’s 
art. Special paper was manufactured for the purpose and each leaf has the water- 
mark “Schiaparelli.’” The margins are ample and the typography excellent. The 
first volume contains a fine portrait of Schiaparelli and the various plates of 
drawings and maps of Mars in both volumes are very good. A total of eleven 
volumes is planned. 

The committee deserves great credit for the work done as various articles 
of the author had been out of print for many years. The reprinting of the Mars 
material is especially timely as the general interest in the planet has increased 
greatly in recent years, not only in the world at large but also among the profes- 
sional astronomers. b. A. 





Determination of Orbits of Comets and Asteroids by Russell 
Tracy Crawford, Professor of Astronomy, University of California. (McGraw- 
Hill Book Co., New York, 1930. 233 pages. $4.00.) 

This is a practical textbook offered for classroom discussion and designed 
chiefly to meet the demands of the novice in undertaking the computation of an 
orbit from three or more observations of a comet or asteroid. The modifications 
of the fundamental Laplacean and Gaussian orbit methods by Leuschner and Mer- 
ton respectively are logically presented at full length in a manner that should be 
thoroughly appreciated by the beginner. 

Although they accomplish the purpose, the problems of computation which 
have been retrieved from Bauschinger’s Tables and Volume VII of the Lick 
Publications now seem a trifle shopworn; also, by employing the same observa- 
tional data the relative merits of Leuschner’s and Merton’s methods could easily 
be demonstrated computationally but this has not been done. It is the opinion of 
the writer who used the classical methods first that Leuschner’s method is capable 
of greater simplicity and flexibility than the classical treatment. To those who 
wish to become acquainted with the simplest and most modern methods of orbit 
determination this volume is highly recommended. Le. 











